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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an electronic still 
camera that records in a recording medium image data 
20 obtained by capturing an image of a subject by an image- 
capturing device such as a CCD . 

2 . Description of the Related Art 

Electronic cameras in the prior art include those 
provided with an image- capturing device that captures a 
25 subject image passing through a taking lens and outputs an 
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image signal and an image signal processing circuit that 
engages in so-called peaking processing on the image- 
capture signal output from the image-capturing device 
whereby an area of the image achieving a high degree of 
5 contrast is emphasized by emphasizing the high-frequency 
component signal relative to the low frequency component 
signal. For instance, in a television camera disclosed in 
Japanese Patent Publication No. 6-28392, the contrast of 
an image in the viewfinder is enhanced by correcting the 
10 visual spatial frequency characteristics to achieve high- 
definition around the edges of the image through a focal 
adjustment . 



SUMMARY OF THE INVENTION 
15 An object of the present invention is to provide an 

electronic still camera capable of implementing peaking 
processing on an image- capture signal. 

In order to achieve the object described above, an 
electronic still camera according to the present invention 
20 comprises an image-capturing device that captures a 
subject image through a taking lens, a reproduction 
control circuit that reads out and reproduces image data 
recorded in a recording medium, a signal processing 
circuit that emphasizes the image data by implementing a 
25 specific type of processing on the image data output from 
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the reproduction control circuit, a display device that 
displays an image corresponding to the image data, a first 
switch that is engaged to perform a frame feed and a frame 
rewind of the image data to be reproduced by the 
5 reproduction control circuit, a second switch that is 

engaged to turn on/off the signal processing circuit, and 
a display control circuit that selects an image to be 
displayed on the display device in response to an 
operation effected through the first switch and the second 
10 switch. 

The first switch is also operated to perform frame 
feed and frame rewind of the image data to be reproduced 
by the reproduction control circuit one frame at a time. 

According to another aspect of the present invention, 

15 an electronic still camera of the present invention 

comprises a mode selector switch that selects either a 
recording mode for recording image data in a recording 
medium or a reproduction mode for reading out and 
reproducing the image data recorded at the recording 

20 medium, a signal processing circuit that emphasizes the 
image data by implementing a specific type of processing 
on the image data, a display device that displays an image 
based upon the image data, a storage circuit that stores 
in memory the on/off state of the signal processing 

25 circuit in the reproduction mode, and a switching control 
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circuit that stores in the storage circuit the on/off 
state of the signal processing circuit during the 
reproduction mode preceding a switch to the recording mode 
effected through the mode selector switch, turns off the 
signal processing circuit during the recording mode 
resulting from the switch, and turns on/off the signal 
processing circuit in correspondence to the on/off state 
of the signal processing circuit stored in the storage 
circuit during the reproduction mode following a switch to 
the reproduction mode effected through the mode selector 
switch . 

According to a further aspect of the present 
invention, an electronic still camera of the present 
invention comprises an image-capturing device that 
captures a subject image through a taking lens, a signal 
processing circuit that emphasizes an image-capture signal 
output from the image- capturing device by implementing a 
specific type of processing on the image-capture signal, 
and a control circuit that sets specific photographing 
conditions when the signal processing circuit is turned on. 

The electronic still camera above is further provided 
with a focus mode selector switch that selects an 
autofocus mode for performing an automatic focusing 
operation to focus the subject image on the image - 
capturing device or a manual focus mode for performing a 



manual focusing operation, to enable the control circuit 
to set the manual focus mode if the autofocus mode has 
been set through the focus mode selector switch when the 
signal processing circuit is turned on. 
5 According to a further aspect of the present 

invention, an electronic still camera of the present 
invention comprises an image-capturing device that 
captures a subject image through a taking lens, an 
exposure mode selector switch that selects and sets an 

10 exposure mode among a shutter speed priority exposure mode, 
in which the aperture value is determined in 
correspondence to the brightness of the subject image by 
giving priority to the shutter speed, an aperture priority 
exposure mode, in which the shutter speed is determined in 

15 correspondence to the brightness of the subject image by 
giving priority to the aperture value and a program 
exposure mode, in which both the shutter speed and the 
aperture value are set at specific values corresponding to 
the brightness of the subject image, an aperture device 

20 that adjusts the exposure quantity at the image-capturing 
device in conformance to the aperture value, a signal 
processing circuit that emphasizes an image-capture signal 
output from the image- capturing device by implementing a 
specific type of processing on the image- capture signal, 

25 and a control circuit that implements control on the 
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aperture device prior to a shutter release, to be opened 
or to be set at a specific aperture value in 
correspondence to the on/off state of the signal 
processing circuit and the exposure mode selected through 
5 the exposure mode selector switch. 

If, at least, the signal processing circuit is in an 
on state and the aperture priority exposure mode is 
selected through the exposure mode selector switch, the 
control circuit may implement control on the aperture 

10 device to be set at the specific aperture value prior to 
the shutter release . 

According to a further aspect of the present 
invention, an electronic still camera of the present 
invention comprises an image-capturing device that 

15 captures a subject image through a taking lens, a signal 

processing circuit that emphasizes an image- capture signal 
output from the image - capturing device by implementing a 
specific type of processing on the image-capture signal, 
and a control circuit that implements control on the 

20 signal processing circuit to emphasize image - capture 

signals corresponding to a plurality of split areas set in 
advance within the photografic field. 

The electronic still camera described above may be 
further provided with a focal point detection circuit that 

25 detects a focal adjustment state achieved by the taking 



6 



lens in each of the plurality of split areas. 

The electronic still camera described above is 
further provided with a selector switch engaged to select 
an arbitrary area among the plurality of split areas. 

According to a further aspect of the present 
invention, an electronic still camera of the present 
invention comprises an image-capturing device that 
captures a subject image through a taking lens, a signal 
processing circuit that emphasizes an image-capture signal 
output from the image- capturing device by implementing a 
specific type of processing on the image-capture signal, a 
magnification adjustment circuit that adjusts the 
magnification of the image corresponding to the image- 
capture signal independently of the signal processing 
circuit, and a display device that displays the image 
corresponding to the image- capture signal. 

According to a further aspect of the present 
invention, an electronic still camera of the present 
invention comprises an image-capturing device that 
captures a subject image through a taking lens, a signal 
processing circuit that emphasizes an image- capture signal 
output by the image- capturing device by implementing a 
specific type of processing on the image-capture signal, a 
magnification adjustment circuit that adjusts the 
magnification of the image corresponding to the image- 




capture signal output from the signal processing circuit, 
and a display device that displays an image corresponding 
to the image-capture signal output from the magnification 
adjustment circuit . 
5 According to a further aspect of the present 

invention, an electronic still camera of the present 
invention comprises an image-capturing device that 
captures a subject image through a taking lens, a 
magnification adjustment circuit that adjusts the 

10 magnification of the image corresponding to an image- 
capture signal output from the image- capturing device, a 
signal processing circuit that subsamples the image- 
capture signal output from the magnification adjustment 
circuit to emphasize the subsampled image- capture signal 

15 by implementing a specific type of processing on the 

subsampled image-capture signal, and a display device that 
displays an image corresponding to image- capture signal 
output from the signal processing circuit. 

The image- capture signal output from the 

20 magnification adjustment circuit may be subsampled at a 
ratio of 1/ (new magnification set by magnification 
adjustment circuit) . 

According to a further aspect of present invention, 
an electronic still camera of the present invention 

25 comprises an image-capturing device that captures a 
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subject image through a taking lens, a recording control 
circuit that records in a recording medium image data 
corresponding to an image-capture signal output from the 
image-capturing device, and a signal processing circuit 
5 that emphasizes the image-capture signal by implementing a 
specific type of processing on the image-capture signal. 

According to a further aspect of the present 
invention, an electronic still camera of the present 
invention comprises an image-capturing device that 

10 captures a subject image through a taking lens, a 

subsampling circuit that subsamples image- capture signal 
output from the image -capturing device and reads out the 
subsampled image-capture signal, and a signal processing 
circuit that emphasizes the subsampled image-capture 

15 signal by implementing an a specific type of processing on 
the subsampled image-capture signal. 

The electronic still camera described above is 
further provided with a display device that displays a 
subject image by using the subsampled image-capture signal 

20 read out by the subsampling circuit. 

The electronic still camera described above is 
further provided with a contrast detection circuit that 
detects the contrast in the subject image by using the 
subsampled image -capture signal read out by the 

25 subsampling circuit and a focal point detection circuit 
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that detects a focal adjustment state of the taking lens 
by using the results of the detection performed by the 
contrast detection circuit. 

According to a further aspect of the present 
5 invention, an electronic still camera of the present 
invention comprises an image -capturing device that 
captures a subject image through a taking lens, a signal 
processing circuit that emphasizes an image-capture signal 
output from the image-capturing device by implementing a 

10 specific type of processing on the image- capture signal, 
and a control circuit that sets the signal processing 
circuit in an on state or an off state in correspondence 
to the photographing conditions. 

The electronic still camera described above is 

15 further provided with a focus mode selector switch engaged 
to select an autofocus mode for performing an automatic 
focusing operation to focus the subject image on the 
image-capturing device or a manual focus mode for 
performing a manual focusing operation, to enable the 

20 control circuit to turn off the signal processing circuit 
when the autofocus mode is selected through the focus mode 
selector switch and to turn on the signal processing 
circuit when the manual focus mode is selected. 

The control circuit may turn on the signal processing 

25 circuit when the manual focus mode is selected through the 
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focus mode selector switch, turn off the signal processing 
circuit when a specific length of time has elapsed 
following the switch to the manual focus mode and then 
turn on the signal processing circuit again when a manual 
5 focusing operation is performed subsequently. 

The electronic still camera described above may be 
further provided with a macro photographing mode selector 
switch engaged to select a macro photographing mode for 
performing a macro photographing operation or a normal 

10 photographing mode for performing a photographing 

operation within the normal distance range, to allow the 
control circuit to turn on the signal processing circuit 
when the macro photographing mode is selected through the 
macro photographing mode selector switch. 

15 The electronic still camera described above may be 

further provided with an exposure mode selector switch for 
setting at least either an aperture priority exposure mode 
for achieving an exposure adjustment in correspondence to 
the brightness of the subject image by giving priority to 

20 the aperture value or a manual exposure mode for allowing 
the photographer to determine both the aperture value and 
the shutter speed as an exposure mode in conformance to 
which the exposure quantity for the image-capturing device 
is determined, the exposure made selector switch being 

25 engaged to select one exposure mode, to enable the control 
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circuit to turn on the signal processing circuit when at 
least either the aperture priority exposure mode or the 
manual exposure mode is selected through the exposure mode 
selector switch . 
5 The electronic still camera described above may be 

further provided with a zoom switch through which the 
focal length is adjusted by driving the taking lens, with 
the control circuit turning off the signal processing 
circuit when the zoom switch is engaged in operation. 
10 The electronic still camera described above may be 

further provided with a brightness detection circuit that 
J*] detects the brightness of the subject image, with the 

f\ control circuit turning off the signal processing circuit 

m; when the detection value obtained by the brightness 

I 15 detection circuit is equal to or less than a specific 
value . 

The electronic still camera described above may be 
further provided with a frame selector switch that selects 
a single frame photographing mode for photographing a 

20 subject image one frame at a time or a continuous frame 
photographing mode for photographing a subject image 
continuously, with the control circuit turning off the 
signal processing circuit when the continuous frame 
photographing mode is selected through the frame selector 

25 switch. 
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The electronic still camera described above may be 
further provided with a distant view photographing mode 
selector switch that selects a distant view photographing 
mode for photographing a distant view or a normal 
5 photographing mode for performing a photographing 

operation within a normal distance range, with the control 
circuit turning off the signal processing circuit when the 
distant view photographing mode is selected through the 
distant view photographing mode selector switch. 

10 The electronic still camera described above may be 

further provided with an autofocus mode selector switch 
that selects a continuous autofocus mode for continuously 
performing a focusing operation to automatically focus the 
subject image on the image-capturing device or a single 

15 autofocus mode for performing a focusing operation once 
only, with the control circuit turning off the signal 
processing circuit when the continuous autofocus mode is 
selected through the autofocus mode selector switch. 

The control circuit may switch the on/off state of 

20 the signal processing circuit depending upon whether or 

not the focusing operation ends when the single autofocus 
mode is selected through the autofocus mode selector 
switch . 

The electronic still camera described above may be 
25 further provided with a display device that displays an 
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image-capture signal output from the signal processing 
circuit and a display control circuit that turns on/off a 
display at the display device, with the control circuit 
turning off the signal processing circuit when the display 
5 is turned off by the display control circuit. 

According to a further aspect of the present 
p invention, an electronic still camera of the present 

rf ; invention comprises an image-capturing device that 

captures a subject image through a taking lens, a signal 
hj 10 processing circuit that emphasizes an image-capture signal 
s i output from the image -capturing device by implementing 

m specific type of processing on the image-capture signal, a 

:yn release switch operated to start a photographing operation, 

y t and a control circuit that switches the on/off state of 

1 15 the signal processing circuit in response to an operation 
of the release switch . 

The control circuit may switch the on/off state of 
the signal processing circuit each time the release switch 
is double- clicked . 
20 The control circuit may turn on the signal processing 

circuit in response to a halfway-press operation of the 
release switch and turn off the signal processing circuit 
when a specific length of time has elapsed following the 
halfway-press operation . 
25 According to a further aspect of the present 
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invention, an electronic still camera of the present 
invention comprises an image -capturing device that 
captures a subject image through a taking lens, a signal 
processing circuit that emphasizes an image- capture signal 
5 output from the image- capturing device by implementing 

specific type of processing on the image-capture signal, a 
recording control circuit that records image data at a 
recording medium, a mode selector switch that selects a 
recording mode for recording image data in the recording 

10 medium or a reproduction mode for reproducing the image 
data recorded in the recording medium and a means for 
control circuit that turns off the signal processing 
circuit when the reproduction mode is selected through the 
mode selector switch. 

15 According to a further aspect of the present 

invention, an electronic still camera of the present 
invention comprises an image-capturing device that 
captures a subject image through a taking lens, a signal 
processing circuit that emphasizes an image- capture signal 

20 output from the image- capturing device by implementing 

specific type of processing on the image- capture signal, a 
display device that displays an image corresponding to the 
image-capture signal or an image corresponding to the 
emphasized image-capture signal, and a control circuit 

25 that turns off the signal processing circuit when 
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displaying an image captured by the image-capturing device 
at the display device following, at least, a shutter 
release . 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a top view of the external appearance of 
an electronic still camera in a storage or transportation 
state ; 

FIG. IB is a rear view of the external appearance of 
10 an electronic still camera in a storage or transportation 
state ; 

FIG. 2A is a front view of the external appearance of 
the electronic still camera during a normal photographing 
operation; 

15 FIG. 2B is a top view of the external appearance of 

the electronic still camera during a normal photographing 
operation; 

FIG. 2C is a rear view of the external appearance of 
the electronic still camera during a normal photographing 
20 operation; 

FIG. 3 is a circuit block diagram of the electronic 
still camera according to a first embodiment; 

FIG. 4 is a perspective of the lens group; 
FIG. 5 illustrates in detail the peaking processing 
25 circuit, the switch and the frame memory; 
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FIG. 6 illustrates an AE operation setting in the 
menu setting screen; 

FIG. 7 illustrates an AF operation setting in the 
menu setting screen; 
5 FIG. 8 shows the array of pixels constituting a 

subject image captured at the CCD and the subsampled 
pixels that are read out; 

FIG. 9A presents an example of an arrangement of 
primary color filters provided at the CCD; 
10 FIG. 9B presents an example of an arrangement of 

complementary color filters provided at the CCD; 

FIG. 10A presents an example of a division in which 
the visual field to be captured as an image is split into 
nine peaking areas; 
15 FIG. 10B illustrates a focused state; 

FIG. 10C illustrates a state achieved through peaking 
processing ; 

FIG. 11 illustrates the relationship between the 
positions of the individual pixels detected on the CCD and 
20 the output values of the pixels; 

FIG. 12 is a flow chart of the first half of the 
photographing processing started up in response to a 
halfway-press signal in the fi^st embodiment; 

FIG. 13 is a flow chart continuing from the flow 
25 chart shown in FIG. 12, corresponding to the second half 
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of the photographing processing; 

FIG. 14 presents reproduced images displayed in the 
reproduction mode ; 

FIG. 15 shows images displayed in the recording mode 
5 and the reproduction mode; 



FIG. 17A shows the pixel arrangement in image data 
before undergoing an electronic zoom enlargement at a 
10 electronic zoom magnification of N = 2; 

FIG. 17B shows brightness data calculated by using 
the image data shown in FIG. 17A; 

FIG. 17C shows the brightness signals corresponding 
to the four central pixels shown in FIG. 17B having 
15 undergone interpolation processing implemented at a 

magnification factor of 2 along both a vertical direction 
and the horizontal direction; 

FIG. 18 is a flow chart representing the concept of 
the photographing processing achieved in a third 



2 0 emb odiment ; 

FIG. 19 is a flow chart representing the concept of 

the photographing processing achieved in a f ourj ji 
embodiment ; 

V — , 

FIG. 20 is a flow chart of the decision-making 
25 processing implemented to decide whether or not peaking 



FIG. 16 is a flow chart of the decision-making 



processing implemented in a 
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processing is to be performed in a fi ^fth embodimen t; 

FIG. 21 is a flow chart of the decision-making 
processing implemented to decide whether or not peaking 
processing is to be performed in a sixth embodiment; 

FIG. 22 is a flow chart of the decision-making 
processing implemented to decide whether or not peaking 
processing is to be performed in a s eventh ^efftk o d ime nt ; 




FIG. 23 is a flow chart of the decision-making 
processing implemented to decide whether or not peaking 



FIG. 24 is a flow chart of the decision-making 
processing implemented to decide whether or not peaking 
processing is to be performed in a n inth embodjjae^t ; 

FIG. 25 is a flow chart of the decision-making 
processing implemented to decide whether or not peaking 
processing is to be performed in a tc©ftth — embodiment; 

FIG. 26 is a flow chart of the decision-making 
processing implemented to decide whether or not peaking 
processing is to be performed in an eleventh embodiment; 

FIG. 27 is a flow chart of the decision-making 
processing implemented to decide whether or not peaking 
processing is to be performed in the tw elfth em bo diment : 

FIG. 28 is a flow chart of the decision-making 
processing implemented to decide whether or not peaking 
processing is to be performed in a thirteenth emboli rp^n i- 




processing is to be performed 
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FIG. 29 is a flow chart of the decision-making 
processing implemented to decide whether or not peaking 
processing is to be performed in a fourte enth embodi ment ; 

FIG. 30 is a flow chart of the decision-making 
processing implemented to decide whether or not peaking 
processing is to be performed in a f i^-t«^Trth--^iQbodiment ; 

FIG. 31 is a flow chart of the decision-making 
processing implemented to decide whether or not peaking 
processing is to be performed in a s ixteenth^ ombodimgnt ; 



FIG. 32 is a flow chart of the decision-making 
processing implemented to decide whether or not peaking 
processing is to be performed in a seve nteenth embod iment. 

15 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

- First Embodiment - 

The following is an explanation of an embodiment of 
the present invention given in reference to the drawings. 
FIG. 1 presents the external appearance of the electronic 

20 still camera according to the first embodiment of the 

present invention in storage or in transportation with FIG. 
1A presenting a top view and FIG. IB presenting a rear 
view. In addition, FIG. 2 presents the external 
appearance of the camera shown in FIG. 1 during a normal 

25 photographing operation, with FIG. 2A presenting a front 
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view, FIG. 2B presenting a top view and FIG. 2C presenting 
a rear view. The electronic still camera 1 in the 
embodiment is divided into a lens unit la which includes a 
movable lens 2 and a monitor unit lb which includes a 
display LCD 420, with the two units la and lb linked so as 
to allow rotation relative to each other. 

As shown in FIG. 1, the lens unit la is rotated so as 
to allow the lens unit la and the monitor unit lb to lie 



=N' flat for storage and transportation. When performing a 

P 10 normal photographing operation, the lens unit la is 
rotated to allow the movable lens to turn toward the 
subject, as illustrated in FIG. 2. At this time, since 
the monitor unit lb is held in such a manner that the 
display LCD 42 0 is turned toward the photographer, the 
15 photographer is able to perform the photographing 
operation while looking at the display LCD 420. 

The lens unit la is provided with an electronic flash 
unit 4, a viewfinder window 5, a red-eye reduction • self 
timer indicator lamp 6, a viewfinder eyepiece window 7 and 
20 the like as well as the movable lens 2. The monitor unit 
lb is provided with a main switch 8, a release button 9, a 
display panel 10, a flash photographing mode button 11, a 
photographing distance mode button 12, an image quality 
mode button 13, a zoom operation button 14, a monitor 
25 display button 15, a menu button 16, a selector dial 17, 
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peaking area selection buttons 19a ~ 19d and the like as 
well as the display LCD 420. 

The electronic still camera 1 has two operating mode 
settings, i.e., a recording mode for recording image data 
obtained by capturing a subject image and a reproduction 
mode for reading out and reproducing recorded image data. 
Through a switching operation of the main switch 8, either 
the recording mode (REC) or the reproduction mode (PLAY) 
is selected. The main switch 8 may be set at one of at 
least four positions, PLAY, OFF, REC (S) and REC (C) . The 
recording mode is an operating mode in which a captured 
subject image is recorded as image data, whereas the 
reproduction mode is an operating mode in which recorded 
image data are read out and displayed at the display LCD 
420. There are two recording modes, i.e., REC (S) and REC 
(C) , with (S) corresponding to a single frame 
photographing mode for taking pictures one frame at a time 
and (C) corresponding to a continuous shooting mode (or 
dynamic image mode) for performing a continuous frame 
photographing operation . 

FIG. 3 is a block diagram of the circuits in the 
electronic still camera 1 according to the first 
embodiment. When the main switch 8 is set to the 
recording mode: REC (S) , power to the electronic still 
camera 1 is turned on and a CPU 439 activates a control 



program stored in a ROM 443. A recording / reproduction 
selector switch 467 and a continuous shooting mode 
selector switch 468 operate by interlocking with the main 
switch 8, and when the main switch 8 is set to the REC (S) 
position, the recording / reproduction selector switch 467 
is set to the recording mode and the continuous shooting 
mode selector switch 468 is set to the single frame 
photographing mode. The CPU 439 implements control on the 
individual blocks as necessary in response to operation 
signals input through operating members 46 such as the 
switches and the buttons described above. 

In FIG. 3, subject light L enters the electronic 
still camera 1 after passing through the movable lens 2, 
and the incident subject light L passes through the 
movable lens 2, a fixed lens 209 and a lens group 21 to 
form an image on an image-capturing element 214. The 
image- capturing element 214, which is constituted of a CCD, 
implements photoelectric conversion to convert an optical 
image formed at each pixel to an electrical image signal. 
A digital signal processor (hereafter referred to as a 
DSP) 433 provides a horizontal drive signal to the CCD 214 
and also provides a vertical drive signal to the CCD 214 
by controlling a CCD drive circuit 434 . 

An image processing unit 431, which is controlled by 
the CPU 43 9, samples image signals having undergone the 



photoelectric conversion at the CCD 214 with specific 
timing and amplifies them to achieve a specific signal 
level. An analog/digital conversion circuit (hereafter 
referred to as the A/D conversion circuit) 432 converts 
5 amplified image signals output from the image processing 
unit 431 to digital signals, and outputs the digitized 

o 

d image data resulting from the digital conversion to the 

^ j DSP 433. The DSP 433 implements image processing such as 

HH edge enhancement, gamma control and white balance 

m| 10 adjustment on the image data output from the A/D 

y 

^ conversion circuit 432. 

i in 

H In addition, the DSP 433 implements control on the 

m 

|=J data bus connected to a buffer memory 43 6 and a memory 

card 424 to temporarily store the image data having 

15 undergone the image processing in the buffer memory 436, 
and then reads out the stored image data from the buffer 
memory 43 6 to implement a specific type of format 
processing on them for JPEG compression on the like. The 
image data having undergone the format processing are then 

20 compressed at a specific rate through the JPEG method and 
are recorded at the memory card 424. Furthermore, the DSP 
433 stores the image data having undergone the image 
processing described above in a frame memory 435 to 
display them on the display LCD 420 provided at the 

25 monitor unit lb (see FIG. 2), or reads out and 
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decompresses the photographic image data recorded in the 
memory card 424, stores the decompressed photographic 
image data in the frame memory 435 and displays them on 
the display LCD 420. The DSP 433 also engages in timing 
5 control for data input / output while recording the image 
data in the memory card 424 or recording the decompressed 
photographic image data into the buffer memory 436. 

The image data obtained at the CCD 214 are stored in 
the buffer memory 436, to be utilized to reduce the 

10 difference in the speed at which image data are 

input/output at the memory card 424 and the difference in 
the processing speed between the CPU 439 and the DSP 433. 
A timer 445, which is internally provided with a clock 
circuit, outputs time data corresponding to the current 

15 time point to the CPU 439. The time data are recorded in 
the memory card 424 together with the image data. 

FIG. 4 is a perspective of the lens group 21 
mentioned earlier. Inside the lens group 21, an aperture 
plate 215 and a shutter plate 208 are provided next to 

20 each other, with relay lenses 212a and 212b enclosing the 
aperture plate 215 and the shutter plate 208. The 
aperture plate 215 and the shutter plate 208 are each 
formed in a disk shape, and are driven by step motors 408 
and 415 (see FIG. 3) respectively provided at the centers 

25 of the rotation of the disks. As shown in FIG. 4, 
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aperture openings 215a ~ 215g are provided at the aperture 
plate 215. The opening areas of the aperture openings 
215b ~ 215g are set so that they are progressively halved 
from the opening 215b through the opening 215g, relative 
5 to the opening area of the opening 215a which allows the 
entire subject light flux to pass. At the shutter plate 
208, a full light-blocking portion 208a which blocks the 
entire light flux and an opening 208b which allows the 
entire light flux to pass are provided. 

10 An aperture drive circuit 453 in FIG. 3 drives the 

step motor 415 and sets the opening diameter at the 
aperture plate 215 so as to achieve the aperture value 
determined through a specific exposure calculation 
performed by the CPU 43 9 by using the brightness level of 

15 the subject detected in the image data output from the A/D 
conversion circuit 432 to the DSP 433. The aperture plate 
215 sets an opening with the specific opening diameter on 
the optical path as the step motor 415 is driven. A 
shutter drive circuit 454 drives the step motor 408 to set 

20 the opening 208b at the shutter plate 208 in the optical 

path during an exposure operation at the CCD 214, and sets 
the full light-blocking portion 208a on the optical path 
when the exposure operation is completed. It is to be 
noted that the control of the exposure time is achieved 

25 through an electronic shutter operation which is to be 



26 



detailed later. 

A lens drive circuit 430 drives the movable lens 2 to 
the focus position in response to a command issued by the 
CPU 439. The lens drive circuit 430 is also capable of 
5 driving the movable lens 2 to the focus position in 
response to an operation signal from a range ring 462 

ui instead of a command from the CPU 439. A zoom lens drive 

=(!' 

g?j circuit 429 drives the movable lens 2 in response to a 

gi 

i^i command issued by the CPU 43 9 to change the zoom 

&j 10 magnification (focal length) of the movable lens 2. 

? A peaking processing circuit 460 reads out image data 

1--*'' : 

Lfj stored in the frame memory 435 in response to a command 

issued by the CPU 43 9 and implements the peaking 
processing to be detailed later on the image data thus 
15 read out. The image data having undergone the peaking 

processing are output to a terminal a of a switch 461. In 
response to a command issued by the CPU 439, the switch 
461 allows either image data read out from the frame 
memory 43 5 and input through a terminal b of the switch 
2 0 461 or the image data having undergone the peaking 
processing which have been output from the peaking 
processing circuit 460 and input through the terminal a of 
the switch 461 to be output to the display LCD 420. 

In response to a command issued by the CPU 43 9, a 
25 switch 470 turns on/off the power to the peaking 
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processing circuit 460 in conformance to the 

selected/cleared state of the peaking processing mode. 

The power supplied from a power source circuit 480 is 

turned on to engage the peaking processing circuit 460 in 

5 operation, whereas the power supplied from the power 

source circuit 480 is turned off when the peaking 

Q ..... 

y!i processing circuit 460 is not in operation. A switch 471, 

#] 

Ori which is turned on/off in response to a command from the 

=fj! CPU 43 9 by interlocking with the operation of the monitor 

Si 10 display button 15 (see FIG. 1), is provided to turn on/off 

D the power supplied to the display LCD 420. The power 

Nj supplied from the power source circuit 480 is turned on to 

\'f\ 

0 } engage the display LCD 42 0 in a display operation, whereas 

Hi 

the power supplied from the power source circuit 480 is 

i 

15 turned off when the display LCD 420 is not engaged in a 
display operation. It is to be noted that other circuit 
blocks are individually supplied with power from the power 
source circuit 480 as long as the power is set to ON 
through the main switch 8. 

20 A colorimetric element 417 detects the color 

temperature of the main subject and around the main 
subject and outputs data indicating the color temperature 
thus detected to a colorimetric circuit 452. The 
colorimetric circuit 452 converts an analog signal output 

25 by the colorimetric element 417 to a digital value by 



28 



• 



implementing a specific type of processing and outputs the 
digital signal resulting from the conversion to the CPU 
439. An interface 448 is provided to connect a specific 
external device (not shown) to enable data exchange 
5 between the CPU 439 and the connected external device. 

In addition, a display circuit 440 is connected to 
the CPU 439, to enable display of various setting statuses 
such as the flash mode setting at the flash unit 4 set 
through the flash photographing mode button 11, the 

10 distance range setting set through the photographing 

distance mode button 12 and the compression rate setting 
set through the image quality mode button 13 on the 
display panel 10. 

- Peaking Processing - 

15 The peaking processing is performed on the image data 

corresponding to a peaking area which is to be detailed 
later in the image data having undergone the image 
processing at the DSP 433 and stored in the frame memory 
435 as described above. FIG. 5 illustrates in detail the 

20 peaking processing circuit 460, the switch 461 and the 

frame memory 435. The frame memory 435 is constituted of 
a Y signal memory 435a, in which a brightness signal Y in 
the image data is stored, and an R-Y memory 435b and a B-Y 
memory 435c in which a color difference signal R-Y and a 

25 color difference signal B-Y in the image data are 
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respectively stored. The brightness signal Y, the color 
difference signal R-Y and the color difference signal B-Y 
are calculated by the DSP 433 and are stored in the frame 
memory 435. The peaking processing circuit 460 comprises 
5 a differentiation circuit 460a, an amplifier circuit 460b, 
an adder circuit 460c, an operational amplifier 460e and a 
2-circuit switch 460d. The switch 461 is a 3-circuit 
switch, with the a-circuit side connected to the peaking 
processing circuit 460, the b-circuit side connected to 

10 the frame memory 435 and a common terminal connected to 

the display LCD 420. When the peaking processing mode is 
selected to implement peaking processing, the switch 461 
is set to the a-circuit side in response to a command 
issued by the CPU 439. As the switch 461 is switched to 

15 the a-circuit side, various signals output from the 

peaking processing circuit 460 and input through terminals 
la ~ 3a of the switch 461 are provided to the display LCD 
420 . 

In FIG. 5, the brightness signal Y output from the Y 
20 signal memory 435a is input to the peaking processing 

circuit 460 and is differentiated at the differentiation 
circuit 460a in the peaking processing circuit 460. The 
differentiated signal resulting from the differentiating 
operation is then amplified at the amplifier circuit 460b 
25 and the amplified signal is added to the original 
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brightness signal Y at the adder circuit 460c. A 
brightness signal Y' resulting from the adding operation 
is output from the peaking processing circuit 460 and is 
input through the terminal 3a of the switch 461. 
5 The color difference signal R-Y and the color 

difference signal B-Y output from the R-Y signal memory 
435b and the B-Y signal memory 436c are respectively input 
to a terminal 2b and a terminal lb of the switch 460d in 
the peaking processing circuit 460. Both a terminal 2a 

10 and a terminal la of the switch 460d are connected to the 
ground (GND) . The differentiated signal resulting from 
the differentiating operation at the differentiation 
circuit 460a is input to the operational amplifier 460e, 
and if the differentiated circuit thus input achieves a 

15 voltage higher than a specific voltage Vr input to the 

operational amplifier 460e, a drive signal for driving the 
switch 460d is output from the operational amplifier 460e 
to set the switch 460d to the a-circuit side. Since the 
a-circuit side of the switch 460d is connected to the 

20 ground as described above, the levels of the color 

difference signal R-Y and the color difference signal B-Y 
output from a common terminal 2c and a common terminal lc 
of the switch 460d are both set to 0. Thus, a brightness 
signal Y' achieved by adding the differentiated signal to 

25 the original brightness signal is input to the terminal 3a 
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of the switch 461, the color difference signal R-Y at 
level 0 is input to the terminal 2a of the switch 461 and 
the color difference signal B-Y at level 0 is input to the 
terminal la of the switch 461. As a result, white display 
in which the color over the area in which the value 
indicated by the differentiated signal of the brightness 
signal Y is larger than a specific value has been 
eliminated is brought up on the display LCD 420. In other 
words, a high contrast portion of the subject image such 
as an edge is emphasized in white at a high brightness 
level on the display. 

If, on the other hand, the differentiated signal 
resulting from the differentiating operation at the 
differentiation circuit 460a has a voltage lower than the 
specific voltage Vr input to the operational amplifier 
460e, no drive signal for driving the switch 460d is 
output from the operational amplifier 460e, and thus, the 
switch 460d is switched to the b-circuit side. As a 
result, the color difference signal R-Y and the color 
difference signal B-Y respectively output from the R-Y 
signal memory 435b and the B-Y signal memory 435c are 
output respectively from the common terminal 2c and the 
common terminal lc of the switch 460d. Since these color 
difference signals and the brightness signal Y 1 achieved 
by adding the differentiated signal to the original 



brightness signal are provided to the display LCD 420, a 
low contrast portion of the subject image is displayed 
based upon the color difference signal R-Y and the color 
difference signal B-Y. The peaking processing operation 
5 described above is performed for each of the pixels 
displayed on the display LCD 420. 

When the peaking processing is not to be implemented 
HJ by the peaking processing circuit 460 with the peaking 

^ processing mode cleared, the switch 461 is switched to the 

'jjj; 10 b-circuit side in response to a command issued by the CPU 
jL 439. As the switch 461 is switched to the b-circuit side, 

f} the various signals output from the B-Y signal memory 435c, 

jfj 1 the R-Y signal memory 435b and the Y signal memory 435a 

and respectively input to the terminals lb ~ 3b of the 
15 switch 461 are provided to the display LCD 420. 

As mentioned above, in the digital still camera 1, 
the recording mode (REC (S) or REC (C) ) or the 
reproduction mode (PLAY) is selected through the recording 
/ reproduction selector switch 467 operated by 
20 interlocking with the operation of the main switch 8. A 
menu setting mode for selecting /setting the camera 
operation is provided in both operating modes. Since the 
electronic still camera 1 according to the first 
embodiment is characterized by the camera operation set in 
25 the menu in the recording mode, the menu setting will be 
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explained in reference to the recording mode. 
-Recording Operation - 

When the main switch 8 is switched to the recording 
mode: REC (S) position for performing a single frame 
5 photographing operation, the electronic still camera 1 is 
switched to the recording mode for single frame 
photographing as the power is turned on. In this 



recording mode, a halfway-press signal and a full -press 
signal are input to the CPU 43 9 respectively from half way- 
s' 10 press switch and a full -press switch (hereafter both 

switches being referred to as the release button 9) both 
interlocking with the release button 9. When a halfway- 
press signal is input through the release button 9, the 
CPU 43 9 detects the focal adjustment state of the movable 
15 lens 2 based upon the contrast in the image data obtained 
by the CCD 214. Then, it drives the movable lens 2 to the 
focus position so as to form an image of the subject light 
entering the movable lens 2 on the CCD 214 constituting 
the image- capturing device. In addition, when a halfway- 
20 press signal is input through the release button 9 to the 
CPU 439, the latter detects the brightness of the subject 
in the image data obtained at the CCD 214 and performs an 
exposure calculation based upon the detected brightness 
level . 

25 When a zoom operation button 466 is operated, the 
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zoom lens drive circuit 429 drives the movable lens 2 in 
response to a command issued by the CPU 43 9 to change the 
focal length. The focal length is switched to either the 
telephoto side (T) or the wide angle side (W) in 
5 correspondence to the side of the zoom operation button 14 
which is currently depressed. 

When the release button 9 is turned on in succession 
to the input of the halfway-press signal and a full -press 
signal is input to the CPU 439, the flash unit 4 emits 

10 light in correspondence to the results of the exposure 

calculation and the mode set in advance through the flash 
photographing mode button 11, and with the subject light L 
from the movable lens 2 forming an image on the light 
receiving surface of the CCD 214, a signal charge 

15 corresponding to the brightness level of the subject image 
is stored at the CCD 214. Timing control on the CCD 214 
is implemented by the DSP 433 and the CCD drive circuit 
434, to clear the signal charge stored at the CCD 214 with 
the drive pulses output by the two circuits, which is then 

20 input to the image processing unit 431 which includes a 
noise removal circuit and a DC reproduction circuit. An 
analog image signal having undergone analog processing 
such as noise removal and gain control at the image 
processing unit 431 is then converted to a digital signal 

25 at the A/D conversion circuit 432. 
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The digitized signal is guided to the DSP 433 where 
it undergoes image preprocessing such as edge enhancement 
and gamma control and is then temporarily stored in the 
buffer memory 436. The CPU 439 and the buffer memory 436 
5 engage in image data exchange. After the white balance 
adjustment values are ascertained based upon the stored 
image data, a white balance adjustment is performed at the 
DSP 433 based upon the adjustment value and the image data 
having undergone the white balance adjustment are stored 

10 in the buffer memory 436 again. The image data stored in 
the buffer memory 436 are processed to generate display 
image data at the DSP 433 and with these image data 
written into the frame memory 435, a photographic image 
referred to as a freeze image, is displayed at the display 

15 LCD 420. 

The image data having undergone the image pre- 
possessing described earlier further undergo format 
processing (image post-processing) at the DSP 433 in 
preparation for JPEG compression, are compressed at a 

20 specific rate through the JPEG method, are assigned with a 
specific data name by the CPU 439 and are recorded 
together with the time information output from the timer 
445 into a recording medium (PC card, CF card or the like) 
424 such as a flash memory. 

25 -Menu Setting - 
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FIG. 6 presents the recording mode menu setting 
screens displayed on the display LCD 420 of the electronic 
still camera 1. When the menu button 16 shown in FIG. 1 
is pressed in the recording mode, the menu setting screen 
5 shown in FIG. 6A is displayed on the display LCD 420 of 
the electronic still camera 1. By operating the selector 
dial 17 or the zoom operation button 14 (which functions 
as a selector switch in the menu setting mode) , an item 
"AE operation" for instance, in the menu is selected, and 

10 when the selection of "AE operation" is confirmed by 
pressing the release button 9 (which functions as a 
selection confirmation switch in the menu setting mode) , 
the menu setting screen for the AE operation mode shown in 
FIG. 6B is brought up on the display LCD 420. The AE 

15 operation mode, which relates to an exposure calculation 
performed by the CPU 43 9, includes a "program mode" in 
which the aperture value and the shutter speed (i.e. 
exposure time) are determined in conformance to preset 
conditions in correspondence to the detected brightness 

20 value of the subject, an "aperture priority mode" in which 
the shutter speed is determined in correspondence to the 
detected brightness value of the subject and the aperture 
value that is currently set, a "shutter priority mode" in 
which the aperture value is determined in correspondence 

25 to the detected brightness value of the subject and the 
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shutter speed which is currently set, and "off (manual 
mode) " in which the photographer selects the aperture 
value and the shutter speed. 

By operating the selector dial 17 or the zoom 
operation button 14, the item "aperture priority mode, 11 
for instance, in the menu is selected. When the release 
button 9 is pressed to confirm the selection of the item 
"aperture priority mode", the operating mode in which the 
shutter speed is determined in correspondence to the 
detected brightness value and the current aperture value 
setting is selected. 

In addition, if the item "AF operation" in the menu 
is selected by operating the selector dial 17 or the zoom 
operation button 14 (see FIG. 7A) and the selection of the 
"AF operation" is confirmed by pressing the release button 
9, the menu setting screen related to the AF operation 
mode as shown in FIG. 7B is brought up on the display LCD 
420. The AF operation mode includes a "continuous AF 
mode" in which a focal point detection operation is 
performed at all times while the camera is set in the 
recording mode through the main switch 8, a "single AF 
mode" in which a focal point detection operation is 
performed only when a halfway-press signal is input to the 
CPU 43 9 through the release button 9 and "off (manual 
mode) " whereby the photographer manually performs a 
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focusing operation without the electronic still camera 1 
engaging in a focal point detection operation. 

By operating the selector dial 17 or the zoom 
operation button 14, the item "single AF mode" is selected 
5 from the menu. If the selection of the item "single AF 
mode" is confirmed by pressing the release button 9, the 
operating mode in which a focal point detection is 
performed only when a halfway-press signal is input to the 
CPU 439 is selected. 
10 These settings selected in the menus become valid 

when the menu button 16 is pressed again to allow the 
operation to return to the recording mode from the menu 
setting mode . 

The menu settings explained above are used to achieve 
15 detailed settings for a camera operation related to 

photographing functions such as the exposure correction, 
the photometering method and the selection of the white 
balance adjustment value in addition to the selection of 
the AE mode and the AF mode. In the menu setting mode, 
20 the menu screen shown in FIG. 6 or 7 is displayed on the 

display LCD 420 and the subject image captured through the 
movable lens 2 is not displayed . 
- Subsampling Readout - 

The display LCD 420 is a compact liquid crystal 
25 display provided at the monitor unit lb of the electronic 
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still camera 1 as shown in FIG. 1, and has a smaller 
number of display pixels compared to the entire number of 
pixels through which an image is captured at the CCD 214. 
Accordingly, when displaying the subject image captured at 
5 the CCD 214 on the display LCD 420, the stored charges at 
the CCD are subsampled at a specific ratio corresponding 
to the display resolution of the display LCD 420 and the 
subsampled charges are read out. 

FIG. 8 illustrates the arrangement of pixels 

10 constituting the subject image captured at the CCD 214 and 
the subsampled pixels which are read out to display the 
subject image on the display LCD 420. In FIG. 8, the 
pixels that are blacked out indicate the subsampled pixels 
that are read out to display the subject image on the 

15 display LCD 420, and they are read out at, for instance, a 
rate M = 5, i.e., at the rate of one pixel in every five 
pixels along the vertical direction and the horizontal 
direction in the pixels with which an image- capturing 
operation is performed at the CCD 214. 

20 Color filters provided on the CCD 214 to capture a 

color image may be R, G and B primary color filters 
arranged in a Bayer array as shown in FIG. 9 A or a G, Ye, 
Cy and Ma complementary color filters arranged as shown in 
FIG. 9B. In either of the arrangements in FIGS. 9A and 9B, 

25 the array order of the color filters corresponding to 
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subsampled data that are read out can be matched with the 
array order of the color filters on the CCD 214 before the 
subsampling process (the Bayer array is sustained) by 
subsampling pixels over 2-pixel intervals, 4-pixel 
5 intervals or the like, i.e., over intervals corresponding 
to a number of pixels that is a multiple of 2 along the 
vertical and horizontal directions and reading out the 
subsampled pixels, and thus, the color before the 
subsampling process is reproduced even after the 

10 subsampling process. In FIGS. 9A and 9B, shaded pixels 

indicate the positions of pixels that are read out at the 
rate of one pixel in every five pixels. 

The subsampling readout described above is 
implemented by the image processing unit 431 controlled by 

15 the CPU 43 9. In other words, the image processing unit 
431 samples the image signal output by the CCD 214 with 
specific timing corresponding to the resolution of the 
display at the display LCD 420 to achieve a subsampling 
readout of the subject image captured by the CCD 214. 

20 The subsampling readout explained above is 

implemented in the so-called electronic viewfinder mode 
for implementing through- image display of the subject 
image captured at the CCD 214 when displaying the subject 
image having undergone the peaking processing described 

25 earlier on the display LCD 420, for instance. When a 
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full -press signal is input through the release button 9 as 
in the recording operation described earlier, all the 
stored charges resulting from the image -capturing 
operation performed at the CCD 214 are read out without 
5 being subsampled. 

- Peaking Area Selection - 

The peaking processing described above is performed 
on a subject image over a specific area (hereafter 
referred to as a peaking area) in the photographed subject 

10 image, selected from a plurality of areas achieved by 

dividing the photographic field. FIG. 10, which shows a 
subject image displayed on the display LCD 420, presents 
an example in which the photographic field captured in the 
electronic still camera 1 is split into nine peaking areas. 

15 When a halfway-press signal is input through the release 
button 9, a peaking area fa is selected as an area to 
undergo the peaking processing from the total of nine 
areas obtained by dividing the photographic field into 
three equal portions along the vertical direction and the 

20 horizontal direction as shown in FIG. 10A and is indicated 
with a bold frame. The peaking area fa which is initially 
indicated with the bold frame when the halfway-press 
signal is input through the release button 9 is the area 
that was selected when a halfway-press signal was 

25 previously input through the release button 9. 
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The peaking area selection buttons 19a ~ 19d are used 
to change the peaking area fa indicated with the bold 
frame. If the peaking area selection button 19a is 
pressed, the peaking area fa is switched to the area one 
5 position above the currently set area in FIG. 10A # whereas 
the peaking area fa is switched to the area one position 
below than the currently set area by pressing the peaking 
area selection button 19b. Likewise, if the peaking area 
selection button 19c is pressed, the peaking area fa is 

10 switched to the area one position to the left relative to 
the currently set area, whereas the peaking area fa is 
switched to the area one position to the right relative to 
the currently set area by pressing the peaking area 
selection button 19d. 

15 The peaking area fa explained above is utilized as an 

area over which a detection operation (autofocus: AF) to 
automatically detect the focus position adjustment state 
of the movable lens 2 to be detailed later is performed as 
well as for the peaking processing. It is to be noted 

20 that the peaking area fa is utilized regardless of whether 
the electronic still camera 1 is set in the autofocus mode 
for performing an AF operation or in a manual focus mode 
in which the photographer performs a manual focusing 
operation. The image information corresponding to the 

25 peaking area fa set through the peaking area selection 
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buttons 19a ~ 19d is stored in the CPU 439, and is read 
out from the CPU 43 9 to be displayed in a bold frame on 
the display LCD 420 when a halfway-press signal is input 
through the shutter release button 9. It is to be noted 
5 that the framed implemented display in response to the 

halfway-press signal is cleared when a specific length of 
time has elapsed after the input of the halfway-press 
zj signal. 

^ - Focal Adjustment State Detection - 

jjf 10 The AF operation in the autofocus mode is performed 

as described below. When the subsampled image-capture 
signals among the image- capture signal resulting from the 
image- capturing operation at the CCD 214 are read out as 
shown in FIG. 8, the contrast is detected from the image- 
15 capture signal corresponding to the preset peaking area fa 
and the focus position adjustment state achieved by the 
movable lens 2 is detected based upon the contrast thus 
detected. FIG. 11 presents a graph indicating the 
relationship between the positions of the pixels on the 
20 CCD 214 corresponding to the preset peaking area fa and 
the output values at the pixels. In the graph, which 
presents a curve corresponding to the subject image, the 
larger the change manifesting in the curve, the higher the 
contrast of the subject image. Thus, the focus position 
25 adjustment state is detected through the so-called scaling 
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method and the focus position is adjusted with the movable 
lens 2 to achieve focus by driving the lens drive circuit 
430, so as to maximize the contrast of the subject image. 
FIG. 10B shows the subject image in focus and displayed on 
5 display LCD 420. If the focused subject image is set to 
undergo peaking processing before it is displayed on the 
display LCD 420, the peaking processing is implemented on 
the peaking area fa alone, as shown in FIG. 10C. It is to 
be noted that the portion emphasized through the peaking 
10 processing is indicated by the bold line (which does not 
include the frame enclosing the peaking area fa) in FIG. 
10C. 

An explanation is given on the photographing 
processing implemented in the recording mode in the 

15 electronic still camera 1 structured as described above. 
FIGS. 12 and 13 present a flow chart of the program 
started up in response to a halfway-press signal input 
through the release button 9. The halfway-press signal 
and a full -press signal are both input to the CPU 43 9 by 

20 operating the release button 9. In step Sill, a decision 
is made as to whether or not the peaking processing mode 
has been set, and if a negative decision is made in step 
S113 (step Sill N) , the operation proceeds to step S113 . 
If an affirmative decision is made in step Sill (step Sill 

25 Y) , the operation proceeds to step S112 to make a decision 
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as to whether or not either the program mode or the 
shutter priority mode has been selected for the AE 
operation mode. If an affirmative decision is made in 
step S112 (if the program mode or the shutter priority 
5 mode has been set for the AE operation mode) , the 

operation proceeds to step S113 in which the shutter plate 
fii 208 is driven to set the opening 208b on the shutter plate 

Oh 208 in the optical path. In step S114, the aperture plate 

H r 215 is driven to set the full opening 215a at the aperture 

It' 

U*i 10 plate 215 in the optical path to implement open aperture 
? control. After the open aperture control is achieved, the 

operation proceeds to step S117. 

If a negative decision is made in step S112 (if the 
aperture priority mode has been selected for the AE 
15 operation mode or the AE operation mode is turned off 
(manual mode) ) , the operation proceeds to step S115 in 
which the shutter plate 208 is driven to set the opening 
208b of the shutter plate 208 in the optical path. In 
step S116, the aperture plate 215 is driven to achieve the 
20 aperture value set by the photographer and with a specific 
opening at the aperture plate 215 set in the optical path, 
the aperture is reduced. 

In step S117, electrical charges are stored at the 
CCD 214 to capture the subject image. In step S118, the 
25 stored charges at the CCD 214 are subsampled at a specific 
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rate corresponding to the display resolution set for the 
display LCD 420 and the charges that remain subsampled are 
read out, to read out image data based upon the image 
signals resulting from the image- capturing operation. 
5 In step S119, the image data thus read out undergo 

analog processing at the image processing unit 431 and 
after they are converted to digital signals at the A/D 
conversion circuit 432, a specific type of image 
processing is implemented on them at the DSP 433. The 

10 image data having undergone the image processing are 

written into the frame memory 435 in step S120, and thus, 
a through-image is displayed on the display LCD 420. 
During this process, if the peaking processing mode is set 
to implement peaking processing, the switch 461 is set to 

15 the a-circuit side in response to a command issued by the 
CPU 439 and, as a result, portions of the subject image 
achieving high contrast such as the edge are emphasized in 
white at a high brightness level in the displayed image. 

In step S121, a decision is made as to whether or not 

20 the autofocus (AF) mode has been selected, and if an 

affirmative decision is made, the operation proceeds to 
step S122, whereas if a negative decision is made, the 
operation proceeds to step S126. In step S122, a decision 
is made as to whether or not contrast can be detected in 

25 the image data. If it is decided that contrast can be 
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detected (step S122 Y) , the operation proceeds to step 
S12 3 , whereas if it is decided that contrast cannot be 
detected (step S122 N) , the operation proceeds to step 
S125 to display a warning indicating that the image cannot 
5 be focused on the display panel 10 via the display circuit 
440 before the operation returns to step S117 . 
p In step S123, a decision is made as to whether or not 

0*1 the contrast detected in the image data achieves a value 

if: 

y ; higher than a specific value. If a negative decision is 

10 made (step S123 N) , the operation proceeds to step S124 to 
adjust the focus position of the movable lens 2 by driving 
yr| the lens drive circuit 430. If, on the other hand, an 

i/l affirmative decision is made (step S123 Y), it is assumed 

N= that the image has been focused and the operation proceeds 

15 to step S126. If it is decided in step S126 that a full- 
press signal has been input (step S126 Y) , the 
photographing sequence leading to step S127 is executed. 
If , on the other hand, it is decided that no full -press 
signal has been input (step S126 N) , the operation returns 
20 to step S117. 

In step S127, the brightness value of the subject is 
calculated based upon the image data and an exposure 
calculation is performed. In step S128, a specific 
opening at the aperture plate 215 is set in the optical 
25 path and the amplification factor at which the image 
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signal is amplified at the image processing unit 431 is 
changed from the setting effective at the time of the 
focal point detection to a specific setting for the 
photographing operation. In addition, the electrical 
5 charges stored at the CCD 214 are cleared and a so-called 
electronic shutter operation is implemented. In this 

IL..I 

<S context, the specific opening at the aperture plate 215 is 

^ M the opening corresponding to the aperture value set by the 

f' photographer if the AE operation mode is set to the 

u=f 10 aperture priority mode or the AE operation mode is turned 
Si off (manual mode) , whereas it corresponds to the aperture 

r value determined through the exposure calculation 

performed in step S127 if the AE operation mode is set to 
the program mode or the shutter priority mode. In step 
15 S129, the CCD 214 is exposed over a specific length of 

time and electrical charges are stored, thereby capturing 
the subject image. The length of the exposure time is 
controlled so as to ensure that the length of time 
elapsing after the electrical charges are cleared in step 
20 S128 until the optical path becomes blocked by the shutter 
plate 208 in step S130 to be detailed later matches the 
exposure period determined through the exposure 
calculation performed in step S127 . When the exposure is 
completed, the full light-blocking portion 208a at the 
25 shutter plate 208 is set in the optical path in step S130. 
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By reading out the stored charges from the CCD 214 without 
subsampling, the image data based upon the image signals 
resulting from the image- capturing operation are read out 
in step S131 . 

5 In step S132, the image data thus read out undergo 

analog processing at the image processing unit 431, and 
p after they are converted to digital signals at the A/D 

y 3 i conversion circuit 432, image processing is performed on 

M ! them at the DSP 433. In step S133, the peaking processing 

Uj 10 mode is cleared and the peaking processing circuit 460 is 
turned off. With the image data having undergone the 

m image processing being written into the frame memory 435 

■M' 

UCi in step S134, a freeze image which has not undergone 

k l peaking processing is displayed on the display LCD 420. 

15 In step S13 5, the data having undergone the image 

processing are compressed in a specific format and then 
are recorded at the memory card 424 . When the processing 
described above is completed, the sequence of the 
photographing processing in FIGS. 12 and 13 ends. 
20 - Reproduction Operation - 

When the main switch 8 is set to the reproduction 
mode: PLAY position, the power to the electronic still 
camera 1 is turned on and, at the same time, the 
electronic still camera 1 is switched to the reproduction 
25 mode. If there are image data recorded at the recording 
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medium 424 such as a memory card, the image data most 
recently recorded at the memory card among the recorded 
image data are read out to the CPU 439. After the image 
data thus read out are sent to the buffer memory 436, they 
5 are processed to generate display image data by the DSP 

433 and are displayed as a reproduction image 1-1 as shown 
in FIG. 14 on the display LCD 420. 

If there are a plurality of sets of image data 
recorded at the recording medium 424, the image data 

10 corresponding to the frame immediately preceding the frame 
of the display image currently on display, i.e., the set 
of image data recorded one frame earlier in the time 
sequence, are read out from the recording medium 424 and 
are displayed on the display LCD 420 (the image 2-1 shown 

15 in FIG. 14) through an operation at the peaking area 

selection button 19b (which functions as a frame rewind 
switch in the reproduction mode) . Subsequently, each time 
the peaking area selection button 19b is operated, a frame 
of the image data to be reproduced is rewound, so that the 

20 data recorded immediately before the image data currently 
on display at the display LCD 420, e.g., the image 3-1, 
the image 4-1 ... shown in FIG. 14, are read out and 
displayed on the display LCD 420. If the peaking 
processing button 19b is operated again after the image 

25 data for all the frames are reproduced and displayed, the 
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image data corresponding to the image 1-1 that were 
initially read out are read out from the recording medium 
424 again and are displayed on the display LCD 420. 

The image data corresponding to the frame immediately 
5 following the frame of the display image currently on 
display, i.e., the set of image data recorded one frame 
W*i later in the time sequence, are read out from the 

ff\ recording medium 424 and are displayed on the display LCD 

M, 42 0 through an operation at the peaking area selection 

h L p 10 button 19a (which functions as a frame feed switch in the 

reproduction mode) . For instance, if the image 3-1 is 
Hp} currently on display in FIG. 14, by operating the peaking 

Li. I 

■yfj ' area selection button 19a once, the image 2-1 is read out 

i^: 1 from the recording medium 424 and is displayed on the 

15 display LCD 420. Subsequently, each time the peaking area 
selection button 19a is operated, a frame feed of the 
image data to be reproduced is performed, so that the data 
recorded immediately after the image data currently on 
display at the display LCD 420, e.g., the image 2-1, the 
20 image 1-1 . . . shown in FIG. 14, are read out and 
displayed on the display LCD 420. 

In FIG. 14, if the peaking area selection button 19d 
(which functions as a display selector switch in the 
reproduction mode) is operated while the image 2-1 is on 
25 display, the peaking processing mode is selected and an 
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image 2-2 with image areas achieving high contrast 
emphasized through the peaking processing is brought up on 
the display LCD 420. If the peaking area selection button 
19d is operated again, the peaking processing mode is 
5 cleared, and an image 2-3 having recording information 
such as the shutter speed, the aperture value, the 
photometric value and the distance to the subject 
superimposed on the image not having undergone the peaking 
processing is displayed. 

10 If the peaking area selection button 19c (which 

functions as a display selector switch in the reproduction 
mode) is operated while the image 2-3 is on display in FIG. 
14, the display of the recording information such as the 
shutter speed, the aperture value, the photometric value 

15 and the distance to the subject superimposed on the image 
is cleared, and the image 2-2 having undergone the 
emphasis processing in the peaking processing mode is 
displayed on the display LCD 420. If the peaking area 
selection button 19c is operated once again, the peaking 

20 processing mode is cleared and the image 2-1 is displayed. 

The frame rewind switch and the frame feed switch may 
be operated while displaying an image having undergone 
peaking processing (an image *-2 in FIG. 14) or an image 
upon which recording information is superimposed (an image 

25 *-3 in FIG. 14) by operating the display selector switch. 
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In this context, an image *-2 may be any one of the images 
1-2, 2-2, 3-2 and 4-2, resulting from the emphasis 
processing implemented in the peaking processing mode. An 
image *-3 may be any one of the images 1-3, 2-3, 3-3 and 
4-3 each having the recording information superimposed on 
the image in a state in which the peaking processing is 
cleared. For instance, by operating the peaking area 
selection button 19b (which functions as the frame rewind 
switch in the reproduction mode) while the image 3-3 in 
FIG. 14 is on display, the image data in the frame 
immediately preceding the frame of the display image 
currently on display, i.e., the image data recorded one 
frame earlier in the time sequence, are read out from the 
recording medium 424, and are displayed on the display LCD 
420 with a recording information such as the shutter speed, 
the aperture value, the photometric value and the distance 
to the subject superimposed (the image 4-3 shown in FIG. 
14) . 

In addition, by operating the peaking area selection 
button 19a (which functions as the frame feed switch in 
the reproduction mode) while the image 2-2 shown in FIG. 
14 is on display, the image data in the frame immediately 
succeeding the frame of the display image currently on 
display, i.e., the image data recorded one frame later in 
the time sequence, are read out from the recording medium 



424 and the image 1-2 having undergone the peaking 
processing is displayed on the display LCD 420. 

As explained above, by operating the peaking area 
selection button 19a or 19b, images in any of the image 
groups 1-* ~ 4-* shown in FIG. 14 are read out from the 
recording medium 424 one frame at a time, and by operating 
the peaking area selection buttons 19c and 19d, images 
having undergone peaking processing and images having the 
recording information superimposed such as the images *-l 

*-3 shown in FIG. 14 can be displayed. In this context, 
an image 1-* represents one of the images 1-1, 1-2, 1-3 
and 4-1 shown in FIG. 14. In addition, an image *-l 
represents one of the images 1-1, 2-1 and 3-1 shown in FIG. 
14. It is to be noted that in the peaking display 
implemented in the reproduction mode, all the image areas 
with high contrast over the entire image to be displayed 
on the display LCD 420 are emphasized, regardless of the 
setting of the peaking area fa for the recording mode. 

In the reproduction mode, information on the display 
selected through the display selector switch indicating 
which display mode among the three display modes, i.e., 
(1) the image data read out from the recording medium 424 
are directly displayed, (2) image data achieved by 
implementing peaking processing on the image data read out 
from the recording medium 424 are displayed and (3) image 



data read out from the recording medium 424 are displayed 
with recording information such as the shutter speed, the 
aperture value, the photometric value and the distance to 
the subject superimposed, has been selected is stored in 
5 the CPU 439. When the operation shifts from the 
reproduction mode to the recording mode through an 
operation of the main switch 8, the transition is made 
after the display information described above is stored in 
the CPU 43 9, and the peaking processing and the 

10 superimposed display are temporarily cleared at the point 
in time at which the operation has shifted to the 
recording mode. To implement peaking processing in the 
recording mode, the peaking processing mode is set in 
conformance to the conditions for implementing the peaking 

15 processing described above. 

When the operation shifts from the recording mode to 
the reproduction mode through an operation of the main 
switch 8, on the other hand, the display information 
stored in the CPU 439 is read out at the point in time at 

20 which the operation has shifted to the reproduction mode. 
As shown in FIG. 15, when the operation shifts to the 
reproduction mode after the image 0 is recorded in the 
recording medium 424 in the recording mode, the data 
corresponding to the image 0 that were recorded most 

25 recently are read out to the CPU 43 9 in the reproduction 
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mode. The data corresponding to the image 0 thus read out 
are displayed on the display LCD 42 0 in conformance to the 
display information described above. For instance, if the 
above mentioned display mode (2) was set before the 
operation shifted to the recording mode most recently, the 
peaking processing mode is set to display data obtained by 
implementing peaking processing on the data corresponding 
to the image 0 read out from the recording medium 424 
(image 0-2 shown in FIG. 15). 

The features of the first embodiment explained above 
are summarized . 

- Recording Mode - 

(1) If it is decided that either the program mode or the 
shutter priority mode is set for the AE operation mode 

(step S112 Y) in the peaking processing mode, open 
aperture control is implemented (step 114) and, as a 
result, a bright through- image achieved through the 
peaking processing is displayed on the display LCD 420 in 
step S120 to achieve an advantage in that the verification 
of the focus state by the photographer is facilitated. 

(2) If it is decided that either the aperture priority 
mode is set for the AE operation mode or it is set to off 
(manual mode) in the peaking processing mode (step S120 N) , 
close aperture control is implemented to achieve the 
aperture value set by the photographer (step S116) , and 
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thus, it is possible to verify the depth of field in the 
through- image having undergone the peaking processing 
which is displayed on the display LCD 420 in step S120. 

(3) Since it is not necessary to focus the captured image 
after the release button 9 is pressed all the way down, 
the peaking processing mode is cleared in step S133 . As a 
result, a natural- looking freeze image which has not 
undergone peaking processing can be displayed on the 
display LCD 420 in step S134 . 

(4) Since the differentiation circuit 460a is engaged in 
the peaking processing to differentiate the brightness 
signal stored in the Y signal memory 43 5a among the image- 
capture signals resulting from the image- capturing 
operation at the CCD 214 and data representing the sum of 
the differentiated signal and the original brightness 
signal obtained at the adder circuit 460c are displayed on 
the display LCD 420, a portion of the subject image with 
well-defined contrast such as an edge becomes emphasized 
in black or white. In addition, since the levels of color 
difference signals R-Y and B-Y are set to 0 when the 
output value from the differentiation circuit 460a is 
higher than the specific voltage Vr, an image area with 
particularly high contrast is displayed in white to 
achieve better visibility. 

(5) In the electronic viewfinder mode, the signal charges 
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resulting from an image- capturing operation and stored at 
the CCD 214 are subsampled at a specific rate M 
corresponding to the display resolution at the display LCD 
42 0 to read out only the subsampled signal charges. Thus, 
5 since the number of sets of data to be read out is reduced 
from the full number of signal charges, the required data 
area in the buffer memory 436 can be reduced. In addition, 
since the onus of the processing at the CPU 439 and the 
DSP 433 is reduced, a reduction in the length of 
10 processing time and a reduction in the power consumption 
are achieved. 

(6) An autofocus (AF) operation for automatically 
detecting the focus position adjustment state achieved by 
the movable lens 2 and the peaking processing in (4) above 

15 are both implemented by using the image data that have 
undergone the subsampling readout implemented at the 
specific rate M as described above in (5) . In other words, 
the contrast is detected during an AF operation by using 
the data displayed on the display LCD 420 and, once focus 

20 is achieved, high contrast portions in the data on display 
become emphasized. Thus, the image area over which focus 
is achieved can be verified with ease on the display LCD 
420 . 

(7) A peaking area is selected from a plurality of areas 
25 achieved by dividing the photographic field, an autofocus 
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(AF) operation is performed on the subject image located 
inside the peaking area fa and peaking processing is 
implemented on the subject image in the peaking area fa. 
Consequently, since it is not necessary to perform an AF 
5 operation and the peaking processing over the entire 

photographic field, the length of processing time can be 
reduced. In addition, since the peaking area fa 
containing the primary subject alone needs to be checked 
when verifying whether or not the primary subject is in 

10 focus on the display LCD 420, the verification process is 
facilitated . 

-Reproduction Mode - 
(8) The operation for feeding or rewinding images read 
out from the recording medium 424 one frame at a time 

15 performed by operating the peaking area selection button 
19a or 19b and the operation for displaying image data 
obtained by implementing peaking processing on the image 
data read out from the recording medium 424 or displaying 
the image data read out from the recording medium 424 with 

20 recording information superimposed over them performed by 
operating the peaking area selection button 19c or 19d can 
be executed in combination. Thus, by operating the 
peaking area selection button 19a or 19b while an image 
having undergone the peaking processing such as the image 

25 1-2 shown in FIG. 15 is on display, for instance, another 
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frame is selected while the peaking processing is still in 
effect and one of the images 1-2 " 4-2 is displayed. As a 
result, a camera achieving a high degree of operability, 
which facilitates the selection process for selecting the 
5 image in the frame achieving the best focus among the 
image data recorded at the recording medium 424, can be 
attained. 

(9) The display information indicating the display mode 
of the image such as display of an image having undergone 

10 peaking processing or a superimposed image is stored in 
the CPU 43 9 when the operation shifts from the 
reproduction mode to the recording mode through an 
operation of the main switch 8, and the display 
information thus stored is read out when the operation 

15 shifts back to the reproduction mode from the recording 
mode. Consequently, when the data corresponding to the 
image 0 are read out from the recording medium 424 and are 
displayed on the display LCD 420, data obtained by 
implementing peaking processing on the data corresponding 

20 to the image 0 or the data with superimposed information 
is displayed on the display LCD 420 in correspondence to 
the display information that has been read out. As a 
result, when repeating an operation in which a subject is 
recorded in the recording mode, the reproduction mode is 

25 then selected to check the focus state on the peaking 
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display, the recording mode is selected again for 
recording and the focus state is checked in the 
reproduction mode, the peaking display is implemented 
automatically when the reproduction mode is selected, to 
5 achieve a camera with a high degree of operability. 

While the manual focus (MF) mode or the autofocus 
mode (the continuous AF (CAF) mode and the single AF (SAF) 
mode) is selected through the menu setting in the 
explanation above, such a selection may be made through a 

10 CAF/SAF/MF selector switch 463 shown in FIG. 3 instead of 
through menu setting. 

While an image area with high contrast such as the 
edge of the subject image is emphasized in white at a high 
brightness level in display in the explanation of the 

15 peaking processing circuit 460 given above, such a high 
contrast image area may be indicated by using a 
complementary color of the background instead of in white. 
In addition, a high contrast area may be indicated by 
blinking black and white. In such cases, an advantage is 

20 achieved in that an emphasized area which may not stand 

out against a white background in the subject image can be 
easily recognized through the complementary color display 
or through the black and white blinking display. 

In addition, while the peaking processing is 

25 implemented regardless of the aperture value setting 
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(regardless of which of the openings 215a ~ 215g at the 
aperture plate 215 is set in the optical path) in the 
explanation of the peaking processing circuit 460 given 
above, the gain at the differentiation circuit 460a and 
the specific voltage Vr input to the operational amplifier 
460e may be varied in correspondence to the aperture value. 
For instance, when the depth of field is small with the 
aperture in a wide open state, the edges may be emphasized 
intensely, whereas if the aperture is contracted, and thus 
the depth of field is great, the edges may be emphasized 
only slightly. In this case, even when the depth of the 
photographic field is great and there are many areas in 
focus, an over-bright glaring display of the overall image 
resulting from emphasizing all the focused areas through 
peaking processing is prevented. 

Furthermore, the gain at the differentiation circuit 
460a and the specific voltage Vr input to the operational 
amplifier 460e may be varied in correspondence to the 
brightness of the background of the subject image. By 
intensely emphasizing the edges when the background is 
bright and only slightly emphasizing the edges if the 
background is dark, an advantage is achieved in that even 
when the brightness of the background changes, the 
emphasized areas can be discerned with ease. 

While the frame rewind switch and the frame feed 



switch used in the reproduction mode are constituted of 
the peaking area selector buttons 19b and 19a respectively 
and the display selector switches used in the reproduction 
mode are constituted of the peaking area selector buttons 
5 19c and 19d, the frame rewind/feed and the display 
selection may be implemented by operating the zoom 
operation button 14 and the selector dial 17, instead. 
-Second Embodiment - 

While the aperture value set with the aperture plate 

10 215 is controlled in correspondence to the AE operation 
mode setting in the peaking processing mode in the first 
embodiment, the AF operation mode is cleared if the 
peaking processing mode is on in the second embodiment. 
FIG. 16 is a flow chart of the procedure for clearing the 

15 AF operation mode implemented in the second embodiment. 

In step S211, a decision is made as to whether or not 
the peaking processing mode has been set, and if an 
affirmative decision is made (step S211 Y) , the operation 
proceeds to step S212, whereas if a negative decision is 

20 made (step S211 N) , the processing shown in FIG. 16 ends. 
In step S212, a decision is made as to whether or not the 
AF operation mode has been set, and an affirmative 
decision is made if either the single AF mode or the 
continuous AF mode has been selected (step S212 Y) , 

25 following which the operation proceeds to step S213 to 
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clear the AF operation mode. If, on the other hand, the 
AF operation mode is off (manual mode) , a negative 
decision is made in step S212 (step S212 N) , and the 
processing shown in FIG. 16 ends. 
5 In the second embodiment described above, if it is 

decided that the AF operation mode (either the single AF 
mode or the continuous AF mode) is set (step S212 Y) in 

m 

the peaking processing mode, the AF operation mode is 
cleared (step S213). Thus, since the likelihood of the 
J;j 10 photographer performing a manual focusing operation after 
JUj the photographer sets the electronic still camera 1 in the 

"J peaking processing mode is high, the AF operation mode is 

y automatically cleared to set the electronic still camera 1 

1 in the manual focus mode. As a result, since the 

15 photographer only needs to set the electronic still camera 
1 in the peaking processing mode to perform a focal 
adjustment through a manual operation, an advantage is 
achieved in that the operability of the camera is improved. 
- Third Embodiment - 
20 While the peaking processing is implemented by 

engaging the peaking processing circuit 460 in the first 
embodiment and the second embodiment explained above, the 
peaking processing circuit 460 may be omitted to execute 
the processing implemented by the peaking processing 
25 circuit 460 through software instead. In such a case, the 
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CPU 43 9 implements peaking processing on image data on the 
buffer memory 436 as necessary and writes the image data 
having undergone the peaking processing into the frame 
memory 435. 

5 In software processing, the peaking processing is 

implemented by the DSP 43 3 on image data corresponding to 
the peaking area among the image data having undergone the 
image processing at the DSP 433. As the peaking 
.j t processing mode is set in response to a command from the 

aj 10 CPU 439, a brightness signal Y, a color difference signal 

" = : 

R-Y and a color difference signal B-Y calculated by using 
the image data during the image processing are read out 
from the buffer memory 436. The brightness signal Y thus 
read out undergoes a differentiation operation, and the 
15 brightness signal having undergone the differentiation 
operation is added to the original brightness signal Y. 
The brightness signal Y' representing the sum is used as 
the brightness signal having undergone the peaking 
processing . 

20 If the brightness signal resulting from the 

differentiation operation described above is larger than a 
specific value, color difference signals achieved by 
replacing the values of the color difference signal R-Y 
and the color difference signal B-Y read out from the 
25 buffer memory 436 with 0 are used as color difference 
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signals having undergone the peaking processing. If, on 
the other hand, the value of the brightness signal 
resulting from the differentiation operation is equal to 
or lower than the specific value , the color difference 
5 signal R-Y and the color difference signal B-Y read out 
from the buffer memory 436, retaining their values, are 
directly utilized as color difference signals having 
undergone the peaking processing. 

With the peaking processing described above 

10 implemented on the image data corresponding to the peaking 
area and the image data resulting from the peaking 
processing written into the frame memory 435, the image 
data having undergone the peaking processing are displayed 
on the display LCD 420. Since the values of the color 

15 difference signals over an area in which the brightness 
signal having undergone the differentiation operation 
indicates a value larger than the specific value are 
replaced with 0 through the peaking processing, the data 
corresponding to this area are displayed in white on the 

20 display LCD 420. Namely, an image area with high contrast 
such as an edge of the subject image is emphasized in 
white at high brightness in the display. 

The color difference signal R-Y and the color 
difference signal B-Y read out from the buffer memory 436 

25 are directly utilized over an area in which the brightness 
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signal having undergone the differentiation operation 
indicates a value equal to or lower than the specific 
value in the peaking processing. Namely, the data in an 
area with low contrast in the subject image are displayed 
5 on the display LCD 420 based upon the color difference 

signal R-Y and the color difference signal B-Y. When the 
peaking processing mode is cleared in response to a 
command issued by the CPU 439, the brightness signal Y, 
the color difference signal R-Y and the color difference 

10 signal B-Y read out from the buffer memory 436 are 

directly written into the frame memory 435 and displayed 
on the display LCD 420 without undergoing peaking 
processing. 

- Electronic Zoom - 

15 The magnification of the subject image captured in 

the electronic still camera 1 is adjusted through an 
operation of the zoom operation button 14. The factors 
that determine the zoom magnification include an optical 
enlargement achieved through the movable lens 2 and the 

20 enlargement achieved through the electronic zoom 

processing in which image data that are obtained through 
an image-capturing operation at the CCD 214 are enlarged 
through electronic interpolation processing. If the zoom 
operation button 14 is operated toward the telephoto side 

25 (T) while the zoom magnification is not set for 
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enlargement, i.e., while the magnification of the subject 
image is set at 1, the CPU 439 drives the zoom lens drive 
circuit 429 to change the zoom magnification for the 
movable lens 2 for enlargement. When the optical zoom 
5 magnification achieved by the movable lens 2 reaches its 
limit and the zoom operation button 14 is operated toward 
the telephoto side (T) , the DSP 433 sets an electronic 
zoom magnification N in response to a command from the CPU 
439 and implements electronic zoom processing by 

10 interpolating the image data at the magnification N that 
has been set. 

FIG. 17 illustrates an electronic zoom operation 
performed with the electronic zoom magnification N set at 
2, with FIG. 17A presenting image data obtained through a 

15 subsampling readout of the image data at the CCD 214 

implemented as shown in FIG. 9A and illustrating the pixel 
arrangement prior to the electronic zoom enlargement. As 
shown in FIG. 17A, the arrangement of the color filters 
corresponding to the pixel arrangement following the 

20 subsampling read retains the same Bayer array pattern as 
the arrangement of the color filters prior to the 
subsampling read. Brightness signals and color difference 
signals are calculated by using the image data obtained 
through such a subsampled read. FIG. 17B presents 

25 brightness data calculated by using the image data shown 
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in FIG. 17A, in which a brightness signal Y6 , 6 , for 
example , represents the brightness signal corresponding to 
a pixel G6,6. The DSP 433 interpolates the brightness 
signals corresponding to the central four pixels in FIG. 
5 17B so that a total of four pixels (two pixels (down) X 
two pixels (across) ) corresponds to each of the four 
n brightness signals after the interpolation processing, and 

jjt . brightness signals resulting from the interpolation 

pfs 

y processing are as shown in FIG . 17C . In FIG . 17C, the 

■ 

j'j 10 brightness signal corresponding to each of the four 

central pixels is enlarged by a factor of two both 

ypl vertically and horizontally. Thus, the original image 

■Ifj data can be electronically enlarged by using interpolated 

Q 

13. image data . 

q 

i 15 An explanation is given on the photographing 

processing implemented in the recording mode in the 
electronic still camera 1 structured as described above. 
FIG. 18 is a conceptual flow chart of the photographing 
processing which is implemented by operating the main 

20 switch 8 and selecting the recording mode through the 
recording / reproduction selector switch 467. A zoom 
signal generated through an operation of the zoom 
operation button 14 and a halfway-press signal and a full- 
press signal generated through an operation of the release 

25 button 9 are input to the CPU 439. In step S301, if the 
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zoom operation button 14 operated toward the telephoto 
side (T) , the CPU 439 drives the zoom lens drive circuit 
429 to increase the optical zoom magnification and if the 
zoom operation button 14 is still operated toward the 
5 telephoto side (T) after the optical magnification reaches 
a specific maximum value, an electronic zoom magnification 
N is determined in correspondence to the degree to which 
the zoom operation button 14 is operated toward the 
telephoto side. Then, the shutter plate 208 is driven to 

10 set the opening 208b on the shutter plate 208 in the 

optical path and the aperture plate 215 is driven to set 
the full opening 215a at the aperture plate 215 in the 
optical path, which allows the CCD 214 to store electrical 
charges to capture a subject image. 

15 In step S302, through a subsampling readout of the 

stored charges at the CCD 214 implemented at the specific 
rate M corresponding to the display resolution at the 
display LCD 42 0, image data based upon the image signal 
obtained through the image -capturing operation are read 

20 out. The image data thus read out undergo analog 

processing at the image processing unit 431 and after they 
are converted to a digital signal by the A/D conversion 
circuit 432, a specific type of image processing is 
implemented on them at the DSP 433. The contrast in the 

25 image data is detected, and based upon the detected 
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contrast, the lens drive circuit 430 is driven to adjust 
the focus position for the movable lens 2. In step S303, 
peaking processing is implemented on the image data 
corresponding to the peaking area fa that has been set. 
5 In step S304, interpolation processing is implemented 

on the image data having undergone the peaking processing 
so as to enlarge them by a factor of N both vertically and 
horizontally if the electronic zoom magnification N is set 
larger than 1. With the image data at the central area in 

.10 the image data having undergone the interpolation 

processing written into the frame memory 435, a through- 
image having undergone the peaking processing and the 
electronic zoom- in is displayed on the display LCD 420. 
If the electronic zoom magnification N is set at 1, the 

15 image data having undergone the peaking processing are 

written into the frame memory 43 5 without undergoing the 
interpolation processing for the electronic zoom, and the 
through image having undergone the peaking processing is 
displayed on the display LCD 420. 

20 In step S3 05, an exposure calculation is performed by 

detecting the brightness of the subject in the image data 
and a decision is made as to whether or not a full-press 
signal has been input through the release button 9. If it 
is decided that a full-press signal has been input (step 

25 S305 Y) , the operation proceeds to step S306, whereas if 
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it is decided that no full -press signal has been input 
(step S305 N) , the operation returns to step S302 to 
repeat the operation described above. 

In step S306, a so-called electronic shutter 
5 operation is performed by clearing the electrical charges 
stored at the CCD 214 with a specific opening at the 
aperture plate 215 set in the optical path. The specific 
opening at the aperture plate 215 set in the optical path 
in this step is the opening corresponding to the aperture 

10 value determined through the exposure calculation. The 

CCD 214 is exposed over a specific length of time to store 
electrical charges and the subject image is captured. The 
length of the exposure period is controlled so as to 
ensure that the period of time elapsing after the 

15 electrical charges are cleared until the optical path is 
blocked by the shutter plate 208 matches the exposure 
period determined through the exposure calculation. When 
the exposure is completed, the full light-blocking portion 
208a at the shutter plate 208 is set in the optical path 

20 and with the stored electrical charges read out from the 
CCD 214 without any of the charges subsampled, the image 
data based upon the image signal resulting from the image- 
capturing operation are read out. 

In step S3 07, the image data that have been read out 

25 undergo analog processing at the image processing unit 431 
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and then are converted to digital signals by the A/D 
conversion circuit 432. The image data resulting from the 
conversion are stored in the buffer memory 43 6, and if the 
electronic zoom magnification is set at N, image data 
5 corresponding to the area which accounts for 1/N along the 
vertical and horizontal directions around the central area 
of the subject image are extracted. In step S308, the DSP 
433 implements a specific type of image processing on the 
extracted image data. In step S309, the brightness signal 
10 and the color difference signal calculated through the 
image processing are interpolated N times along the 
vertical direction and the horizontal direction in 
correspondence to the electronic zoom magnification set at 
N. 

15 In step S310, the peaking processing mode is cleared 

and with the image data having undergone the interpolation 
processing written into the frame memory 435 in step S311, 
a freeze image resulting from the electronic zoom-in which 
has not undergone peaking processing is displayed on the 

20 display LCD 420. However, if the electronic zoom 

magnification N is set at 1, no interpolation processing 
is implemented for an electronic zoom in step S309 and, 
consequently, the through- image is not electronically 
zoomed. In step S3 12, the data having undergone the image 

25 processing are compressed through a specific format and 



are recorded into the memory card 424 . Through the 
processing described above, the sequence of the 
photographing processing shown in FIG. 18 ends. 

In the third embodiment described above, after 
5 implementing the peaking processing (step S303 in FIG. 18) 
on the image data based upon the image-capturing signals 
read out from the CCD 214, the image data having undergone 
the peaking processing are interpolated at the factor N 
along the vertical direction and the horizontal direction 

10 and are displayed (step S304 in FIG. 18) . As a result, as 
long as the subject image captured at the CCD 214 remains 
unchanged, the same portion of the image undergoes the 
peaking processing regardless of the setting for the 
electronic zoom magnification N. Namely, since an 

15 electronically zoomed image is generated by interpolating 
the image data having undergone the peaking processing, 
the data obtained by interpolating the portion emphasized 
through the peaking processing, too, are emphasized. Thus, 
no interruption manifests in the area emphasized through 

20 the peaking processing in the enlarged image obtained 
through the electronic zoom. 

In the peaking processing achieved through software 
processing described above, the peaking processing is 
implemented regardless of the aperture value setting 

25 (regardless of which opening among the openings 215a 
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215g at the aperture plate 215 is set in the optical path) . 
In other words, in the peaking processing, a decision is 
made as to whether or not the values indicated by the 
color difference signal R-Y and the color difference 
5 signal B-Y are to be replaced with 0 in conformance to 
whether or not the brightness signal value after the 

w 

yp differentiation operation is larger than a specific value. 

m 

'Cfi By adjusting the specific value in correspondence to the 

JJ! aperture value setting, the intensity of emphasis to be 

w 

P 10 achieved through the peaking processing can be varied in 
p correspondence to the depth of field. For instance, if 

H ! the aperture is open and the depth of field is small, the 

D edges may be greatly emphasized, whereas if the aperture 

lN : 

is constructed and thus the depth of field is great, the 
15 edges may be only slightly emphasized. As a result, even 
when the depth of field is great and there are numerous 
focused areas, the overall image is not displayed as a 
glaring image at a high brightness level. 

Alternatively, the specific value may be adjusted in 
20 correspondence to the brightness of the background in the 
subject image. By highly emphasizing the edges when the 
background is bright and emphasizing the edges only 
slightly if the background is dark, an advantage is 
achieved in that even when the brightness of the 
25 background changes, emphasized areas can be easily 
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discerned . 

- Fourth Embodiment - 

While a through- image obtained by implementing 
interpolation processing after the peaking processing is 
displayed in the third embodiment, a through- image 
obtained through the peaking processing implemented after 
the interpolation processing is displayed in the fourth 
embodiment. FIG. 19 is a conceptual flow chart of the 
photographing processing achieved in the fourth embodiment 
Since its only difference from the flow chart shown in FIG 
18 is the processing implemented in step S303B and step 
S304B, the explanation below focuses on these two steps. 

In step S303B, if the electronic zoom magnification N 
is set larger than 1, interpolation processing is 
implemented to supplement the image data having undergone 
the image processing by the DSP 433 by a factor of N along 
the vertical direction and the horizontal direction. In 
the image data having undergone the interpolation 
processing, the image data corresponding to the central 
area are readied as data for through- image display. If 
the electronic zoom magnification N is set at 1, the image 
data having undergone the image processing at the DSP 433 
are directly readied as data for through- image display 
without implementing interpolation processing. 

In step S3 04B, the image data corresponding to the 




peaking area fa that has been set in the through- image 
display data are subsampled at a rate of one set of data 
in every N sets of data and only the subsampled image data 
are extracted. Then, peaking processing is implemented of 
5 the extracted subsampled image data. By writing the image 
data having undergone the peaking processing into the 
frame memory 435, a through- image that has been enlarged 
through the electronic zoom and emphasized through the 
peaking processing is displayed on the display LCD 420. 

10 In other words, the image data obtained through the 

subsampling extraction from the through- image display data 
are replaced with the data obtained through the peaking 
processing and displayed on the display LCD 420. 

In the fourth embodiment described above, the 

15 interpolation processing (step S303B in FIG. 19) is 

implemented on the image data based upon the image-capture 
signals read out from the CCD 214 to enlarge them by a 
factor of N along the vertical direction and the 
horizontal direction. The peaking processing is 

20 implemented (step 304B in FIG. 19) by subsampling the 
image data corresponding to the peaking area fa in the 
image data having undergone the interpolation processing 
at the rate of one set of image data in every N sets. 
Generally speaking, if the electronic zoom magnification N 

25 is set larger than 1, the high-frequency component 
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contained in the image data becomes lost through 
interpolation processing implemented on the image data at 
a factor of N along the vertical and horizontal directions 
and, as a result, the value obtained through the 
differentiation operation becomes smaller. However, by 
subsampling the interpolated image data at the rate of one 
set of image data in every N sets and performing a 
differentiation operation, a large differentiated value 
comparable to the value obtained through a differentiation 
operation performed before the interpolation processing 
can be obtained. In addition, since the peaking 
processing is implemented by extracting that have been 
subsampled at the rate of one set in every N sets, the 
volume of the calculation can be reduced compared to the 
volume of the operation that needs to be executed in 
peaking processing implemented by using all the data 
without subsampling them, to reduce the length of 
processing time. 

- Fifth Embodiment - 

While the peaking processing mode during a recording 
operation is set/cleared in advance at the CPU 439 in the 
digital still camera according to the first ~ fourth 
embodiments explained above, the CPU 43 9 may set/clear the 
peaking processing mode in correspondence to the operating 
state of the electronic still camera 1. 



FIG. 20 is a flow chart of the decision-making 
processing which is implemented at the CPU 43 9 to make a 
decision as to whether or not peaking processing is to be 
performed in the digital still camera 1. In step S411 in 
FIG. 20, a decision is made as to whether or not the 
manual focus mode has been set. An affirmative decision 
is made in step S411 (step S411 Y) if "off (manual mode) " 
has been set in the "AF operation" setting menu shown in 
FIG. 7 described earlier, and in that case, the operation 
proceeds to step S412 to set the peaking processing mode 
for implementing peaking processing. If, on the other 
hand, either of the "continuous AF mode" or the "single AF 
mode" has been set in the "AF operation setting menu" 
shown in FIG. 7, a negative decision is made in step S411 
(step S411 N) and, in such a case, the operation proceeds 
to step S413 to clear the peaking processing mode. 

The features of the fifth embodiment explained above 
are summarized. 

(1) Since the peaking processing mode for implementing 
peaking processing is set if the manual focus mode has 
been selected, an area in the subject image achieving high 
contrast when the subject image is in focus is emphasized 
in the display on the display LCD 420 to make it easy for 
the photographer to verify whether or not the subject 
image has been focused during a focus adjustment and to 
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verify which portion of the subject image is in focus. 
Thus, the operability of the digital still camera is 
improved . 

(2) Since no peaking processing is implemented in the 
autofocus mode (the continuous AF mode or the single AF 
mode) which does not require the photographer to perform 
focusing, the photographer can view a natural - looking 
subject image on the display. LCD 420. 
- Sixth Embodiment - 

The sixth embodiment differs from the fifth 
embodiment in the decision-making processing implemented 
to make a decision as to whether or not peaking processing 
is to be performed. FIG. 21 is a flow chart of the 
decision-making processing performed at the CPU 43 9 in the 
electronic still camera 1 according to the sixth 
embodiment. In step S421 in FIG. 21, a decision is made 
as to whether or not the aperture priority AE mode or the 
manual mode has been selected. An affirmative decision is 
made in step S421 (step S421 Y) if "aperture priority" or 
"off (manual mode) " has been selected in the "AE 
operation" setting menu shown in FIG. 6 explained earlier, 
and in that case, the operation proceeds to step 422 to 
set the peaking processing mode for implementing peaking 
processing. If, on the other hand, or "program," "shutter 
priority" has been selected in the "AE operation setting 
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menu" shown in FIG. 6, a negative decision is made in step 
S421 (step S421 N) and, in such a case, the operation 
proceeds to step S423 to clear the peaking processing mode. 
The features of the sixth embodiment are summarized. 
5 (1) Since the peaking processing mode for implementing 

peaking processing is set if the AE mode for performing an 
& ! exposure calculation by giving priority to the aperture or 

::V the mode for manually performing exposure has been 

Op 

Hi; selected, a portion of the subject image achieving high 

:=]»; 

:■"! i 

10 contrast when the image is focused is emphasized in the 

display on the display LCD 420. As a result, the peaking 
processing is implemented under circumstances in which the 
photographer is highly likely to take into consideration 
the depth of field and, consequently, the verification of 
15 areas in focus on the display LCD 420 is facilitated. 

(2) Since peaking processing is not implemented if the 
program AE mode or the shutter speed priority AE mode, in 
which the photographer is not likely to take into 
consideration the depth of field has been selected the 
2 0 photographer can view a natural - looking subject image on 
the display LCD 420. 

While "aperture priority, " "program, 11 "shutter 
priority" or "manual" is selected through a menu setting 
in the explanation given above, one of them may be 
25 selected AE mode selector switch 464 shown in FIG. 3 
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instead of through the menu setting. 
- Seventh Embodiment - 

The seventh embodiment differs from the fifth and 
sixth embodiments in the decision-making processing 
5 implemented to decide as to whether or not peaking 

j processing is to be performed. FIG. 22 is a flow chart of 

i 

rf; the decision-making processing implemented at the CPU 43 9 

# 

Pfi in the electronic still camera 1 according to the seventh 

M« embodiment. In step S431 in FIG. 22, a flag F which 

uji 10 indicates whether or not the peaking processing mode has 
s| been set is set to an initial value 0. In step S432, a 

If! decision is made as to whether or not the release button 9 

has been double -clicked. The double-clicking operation 

rl! 

H ! in this context refers to an operation through which a 

j 15 halfway-press signal is input twice through the release 
button 9 within a specific period of time. If it is 
decided that a double-clicking operation has been 
performed (step S432 Y) , the operation proceeds to step 
S433 to make a decision as to whether or not the flag F is 

20 set at 0. If it is decided that a double-clicking 
operation has not been performed (step S432 N) , the 
operation proceeds to step S434 to make a decision as to 
whether or not a time-up has occurred in timer processing 
implemented over a specific period of time. 

25 If an affirmative decision is made that a time-up has 
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occurred in step S434, the processing shown in FIG. 22 
ends, whereas if a negative decision is made, the 
operation returns to step S432 . If it is decided in step 
S433 that the flag F is set at 0 (step S433 Y) , the 
operation proceeds to step S435 to set the peaking 
processing mode, and after the flag F is set to 1 in step 
S436, the processing shown in FIG. 22 ends. If, on the 
other hand, it is decided in step S433 that the flag F is 
not set at 0 (step S433 N) , the operation proceeds to step 
S437 to clear the peaking processing mode, and after the 
flag F is set to 0 in step S438, the processing shown in 
FIG. 22 ends. 

The feature of the seventh embodiment is summarized. 
Since the peaking processing mode can be set or cleared 
simply by double-clicking the release button 9, the 
photographer is able to perform a photographing operation 
promptly without having to operate other operating members. 

- Eighth Embodiment - 

The eighth embodiment differs from the fifth 
seventh embodiments in the decision-making processing 
implemented to decide whether or not peaking processing is 
to be performed. FIG. 23 is a flow chart of the decision- 
making processing implemented at the CPU 439 in the 
electronic still camera 1 according to the eighth 
embodiment. In step S441 in FIG. 23, a decision is made 
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as to whether or not a halfway-press signal has been input 
through the release button 9. If an affirmative decision 
is made in step S441 (step S441 Y) , the operation proceeds 
to step S442 to set the peaking processing mode for 
implementing peaking processing. If, on the other hand, a 
negative decision is made in step S441 (step S441 N) , the 
operation proceeds to step S443 to clear the peaking 
processing mode. 

The feature of the eighth embodiment is summarized. 
Since the peaking processing mode is set by pressing the 
release button 9 halfway down and the peaking processing 
mode is cleared once the halfway-press operation stops, 
the photographer is able to perform the photographing 
operation promptly, without having to take his finger off 
the release button 9 . 

- Ninth Embodiment - 

The ninth embodiment differs from the fifth ~ eighth 
embodiments in the decision-making processing implemented 
to decide whether or not peaking processing is to be 
performed. FIG. 24 is a flow chart of the decision-making 
processing implemented at the CPU 439 in the electronic 
still camera 1 according to the ninth embodiment. In step 
S451 in FIG. 24, a decision is made as to whether or not 
the range ring 462 that is operated to perform a focus 
adjustment has been turned. If a negative decision is 
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made (step S451 N) , the operation waits for the range ring 
462 to be operated, whereas if an affirmative decision is 
made (step S451 Y) , the operation proceeds to step S452 to 
set a timer to run over a specific length of time (e.g., 
5 approximately 16 seconds) . The peaking mode is sent in 
step S453 , and a decision is made in step S454 as to 
whether or not a time -up has occurred . If it is decided 
that a time -up has occurred (step S4 54 Y) , the operation 
proceeds to step S455 to clear the peaking processing mode 

10 and thus the processing shown in FIG. 24 ends. If a 

negative decision is made in step S454 (step S454 N) , the 
operation waits for a time-up. 

The feature of the ninth embodiment is summarized. 
Since the peaking processing mode is set when the 

15 photographer operates the range ring 462 to perform a 
focus adjustment and the peaking processing mode is 
cleared when approximately 16 seconds have elapsed, 
peaking processing is automatically implemented only while 
the photographer performs the focus adjustment, and thus, 

20 an improvement in the operabili ty . of the camera is 
achieved . 

- Tenth Embodiment - 

The tenth embodiment differs from the fifth ~ ninth 
embodiments in the decision-making processing implemented 
25 to decide whether not peaking processing is to be 
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performed. FIG. 25 is a flow chart of the decision-making 
processing implemented at the CPU 439 in the electronic 
still camera 1 according to the tenth embodiment. In step 
461 in FIG. 25, a decision is made as to whether or not 
5 the zoom operation button 14 has been operated to adjust 
the focal length of the movable lens 2. If an affirmative 
decision is made in step S461 (step S461 Y) , the operation 
proceeds to step S462 to clear the peaking processing mode 
so that peaking processing is not implemented. If, on the 

10 other hand, a negative decision is made in step S461 (step 
S461 N) , the operation proceeds to step S463 to set the 
peaking processing mode. 

The feature of the tenth embodiment is summarized. 
Since the peaking processing mode is cleared when the 

15 photographer operates the zoom operation button 14 to 

adjust the zoom magnification and the peaking processing 
mode is set when the operation of the zoom operation 
button 14 ends, no peaking processing is implemented even 
if the focus becomes offset temporarily during a zooming 

20 operation, for instance. Thus, there is no inconsistency 
whereby the edges of the subject image on the display LCD 
420 may or may not be emphasized during a zooming 
operation and the photographer is not presented with an 
unnatural transition . 

2 5 - Eleventh Embodiment - 
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The eleventh embodiment differs from the fifth ~ 
tenth embodiments in the decision-making processing 
implemented to decide whether or not peaking processing is 
to be performed. FIG. 26 is a flow chart of the decision- 
5 making processing implemented at the CPU 43 9 in the 

j electronic still camera 1 according to the eleventh 

| 

:Q embodiment. In step S471 in FIG. 26, a decision is made 

gn as to whether or not the brightness of the subject 

bn 

M< detected in the image data obtained at the CCD 214 

J> 

;Uj 10 indicates a value equal to or lower than a specific value. 

p 

3 If an affirmative decision is made in step S471 (step S471 

Y) , the operation proceeds to step S472 to clear the 

peaking processing mode so that peaking processing is not 

p. 

IM» implemented. If, on the other hand, a negative decision 

15 is made in step S471 (step S471 N) , the operation proceeds 
to step S473 to set the peaking processing mode. 

The features of the eleventh embodiment are now 
summarized. Since the peaking processing mode is cleared 
if the brightness value of the subject is equal to or 
20 lower than the specific value, the photographer is 
prevented for making an erroneous judgment that the 
subject image has not been focused when the subject image 
has actually been focused but the edges of the subject 
image on the display LCD 420 are not emphasized due to 
25 lowered contrast attributable to a low brightness level of 
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the subject. In addition, there is another advantage 
achieved in that if there is a bright area in an unfocused 
background, the bright area in the background is not 
emphasized . 

- Twelfth Embodiment - 

The twelfth embodiment differs from the fifth ~ 
eleventh embodiments in the decision-making processing 
implemented to decide whether or not peaking processing is 
to be performed. FIG. 27 is a flow chart of the decision- 
making processing implemented at the CPU 439 in the 
electronic still camera 1 according to the twelfth 
embodiment. In step S481 in FIG. 27 a decision is made as 
to whether or not the continuous shooting mode or the 
dynamic image mode has been selected by setting the main 
switch 8 to the REC (C) position. The continuous shooting 
mode is selected by turning off the dynamic image mode in 
a dynamic image mode setting screen (not shown) provided 
in the menu setting, whereas the dynamic image mode is 
selected by turning on the dynamic image mode in the 
dynamic image mode setting screen. In the continuous 
shooting mode, a continuous shooting operation is 
performed at a rate of approximately eight frames per 
second by holding down the release button 9, whereas a 
photographing operation is performed at approximately 3 0 ~ 
60 frames per second in the dynamic image mode. 
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If an affirmative decision is made in step S481 (step 
S481 Y) , the operation proceeds to step S482 to clear the 
peaking processing mode so that peaking processing is not 
implemented. If, on the other hand, a negative decision 
5 is made in step S481 (step S481 N) , the operation proceeds 
to step S483 to set the peaking processing mode. 

i 

f4. The feature of the twelfth embodiment is summarized. 

i 

Since the peaking processing mode is cleared if the 
us, continuous shooting mode or the dynamic image mode has 

•~7 

.jjjj 10 been selected, the processing load at the CPU 43 9 is 
J reduced to reduce the length of time required for 

D 

iifj photographing processing for a single frame, thereby 

;r| achieving an advantage in that a greater number of frames 

m 

to be photographed is assured. 

15 - Thirteenth Embodiment - 

The thirteenth embodiment differs from the fifth 
twelfth embodiments in the decision-making processing 
implemented to decide whether or not peaking processing is 
to be performed. FIG. 28 is a flow chart of the decision- 

20 making processing implemented at the CPU 43 9 in the 

electronic still camera 1 according to the thirteenth 
embodiment. In step S491 in FIG. 28, a decision is made 
as to whether or not the reproduction mode has been 
selected through the main switch 8. If an affirmative 

25 decision is made in step S491 (step S491 Y) , the operation 
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proceeds to step S492 to clear the peaking processing mode 
so that peaking processing is not implemented. If, on the 
other hand, a negative decision is made in step S491 (step 
S491 N) , the operation proceeds to step S493 to set the 
peaking processing mode. 

The feature of thirteenth embodiment is summarized. 
Since the peaking processing mode is cleared if the 
reproduction mode has been selected, a natural - looking 
recorded image can be reproduced on the display LCD 42 0 in 
the reproduction mode in which focusing is not required. 

- Fourteenth Embodiment - 
The fourteenth embodiment differs from the fifth ~ 
thirteenth embodiments in the decision-making processing 
implemented to decide whether or not peaking processing is 
to be performed. FIG. 29 is a flow chart of the decision- 
making processing implemented at the CPU 43 9 in the 
electronic still camera 1 according to the fourteenth 
embodiment. In step S501 in FIG. 29, a decision is made 
as to whether or not the distant view photographing mode 
has been selected through the photographing distance mode 
button 12 or as to whether or not the range ring 462 is 
sfct Eecfimf imit^h^ photographing distance 
mode button 12 is pressed, the photographing mode is 
cyclically switched, i.e., macro photographing mode -> 
distant view photographing mode -> normal photographing 



distance mode. In the distant view photographing mode, 
the range ring 462 is adjusted to the infinite distance 
position even if the autofocus mode has been selected. 

If an affirmative decision is made in step S501 (step 
5 S501 Y) , the operation proceeds to step S502 to clear the 
peaking processing mode so that peaking processing is not 
□ implemented. If, on the other hand, a negative decision 

tfi is made in step S501 (step S501 N) , the operation proceeds 

T ■ 

rf ; to step S503 to set the peaking processing mode. 

di 10 The feature of the fourteenth embodiment is 

»| summarized. Since the peaking processing mode is cleared 

IXl if the distant view photographing mode has been selected 

■jjj. 

■ L 

If! or if the range ring 462 is set at the infinity position, 

the implementation of the peaking processing is averted 
15 under a situation in which a correct edge emphasis cannot 
be achieved due to a low contrast image when photographing 
a subject in the infinite distance range. 
- Fifteenth Embodiment - 

The fifteenth embodiment differs from the fifth ~ 
20 fourteenth embodiments in the decision-making processing 

implemented to decide whether or not peaking processing is 
to be performed. FIG. 30 is a flow chart of the decision- 
making processing implemented at the CPU 43 9 in the 
electronic still camera 1 according to the fifteenth 
25 embodiment. In step S511 in FIG. 30, a decision is made 
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as to whether or not the continuous AF mode has been 
selected. If an affirmative decision is made in step S511 
(step S511 Y) , the operation proceeds to step S512 to 
clear the peaking processing mode so that peaking 
5 processing is not implemented. If, on the other hand, a 
negative decision is made in step S511 (step S511 N) , the 
operation proceeds to step S513 to make a decision as to 
whether or not the single AF mode has been selected. 

A negative decision is made (step S513 N) if the 

10 manual focus (MF) mode has been selected, and in that case, 
the operation proceeds to step S514 to set the peaking 
processing mode before the processing shown in FIG. 30 
ends. An affirmative decision is made (step S513 Y) if 
the single AF mode has been selected and, in such a case, 

15 the operation proceeds to step S515 to clear the peaking 
processing mode. In step S516, an AF operation for 
driving the movable lens 2 by detecting the focal 
adjustment state is performed, and a decision is made in 
step S517 as to whether or not focus has been achieved. 

20 If a negative decision is made (step S517 N) , the 

operation returns to step S516, whereas if an affirmative 
decision is made (step S517 Y) , the operation proceeds to 
step S518 to set the peaking processing mode. In step 
S519, the focused subject image is displayed with its high 

25 contrast area emphasized. 

J 

93 



The features of the fifteenth embodiment are 
summarized . 

(1) Since the peaking processing mode is cleared in the 
continuous AF mode in which the photographer is highly 
5 likely to perform a photographing operation while checking 
the subject image displayed on the display LCD 420, an 
J, advantage is achieved in that the display is easy on the 

JPi eyes . 

rfi 

uj. (2) Since the peaking processing mode remains cleared 

10 until focus is achieved if the single AF mode has been 

fTi 

"J" selected and the peaking processing mode is set after the 

I beco.es focusea. tne p^r.pH., can cnecK . 

\f\ natural- looking subject image on the display LCD 42 0 

H before the subject image becomes focused. Once the subject 

15 image is focused, the photographer can check the depth of 
field by viewing the subject image in which the edges are 
emphasized . 

- Sixteenth embodiment - 

The sixteenth embodiment differs from the fifth 
20 fifteenth embodiments in the decision-making processing 

implemented to decide whether or not peaking processing is 
to be performed. FIG. 31 is a flow chart of the decision- 
making processing implemented at the CPU 43 9 in the 
electronic still camera 1 according to the sixteenth 
25 embodiment. In step S521 in FIG. 31, a decision is made 
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as to whether or not the display on the display LCD 420 
has been turned off through the monitor display button 15. 
If an affirmative decision is made in step S521 (step S521 
Y) , the operation proceeds to step S522 to turn off the 
5 power supplied to the peaking processing circuit 460 by 
driving the switch 470. The peaking processing mode 
,4. becomes cleared at this time. If, on the other hand, a 

,|S negative decision is made in step S521 (step S421 N) , the 

yj i 

m 

;i_ 5 operation proceeds to step S523 to turn on the power to be 

{\\ 10 supplied to the peaking processing circuit 460 by driving 

;:=!, 

J the switch 470. The peaking processing mode is set at 

■j]Fj this time. 

-iT • 

JjPj The feature of the sixteenth embodiment is now 

■jQ summarized. Since the peaking processing mode is cleared 

y 

j 15 and the power applied to the peaking processing circuit 

460 is turned off if the display on the display LCD 420 is 
turned off, an advantage of energy- saving is achieved. 
- Seventeenth Embodiment - 

The seventeenth embodiment differs from the fifth ~ 
20 sixteenth embodiments in the decision-making processing 

implemented to decide whether or not peaking processing is 
to be performed. FIG. 32 is a flow chart of the decision- 
making processing implemented at the CPU 43 9 in the 
electronic still camera 1 according to the seventeenth 
25 embodiment. In step S531 in FIG. 32, a decision is made 
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as to whether or not the macro photographing mode has been 
selected through the photographing distance mode button 12. 
If an affirmative decision is made in step S531 (step S531 
Y) , the operation proceeds to step S532 to set the peaking 
> processing mode to implement peaking processing. If, on 
the other hand, a negative decision is made in step S531 
(step S531 N) , the operation proceeds to step S533 to 
clear the peaking processing mode. 

The feature of the seventeenth embodiment is now 
: 10 summarized. Since the peaking processing mode is set if 
"I the macro photographing mode has been selected, a focused 

pj area in the subject image on the display LCD 420 can be 

checked with ease and thus, the operability of the camera 
i s improved . 

^ 15 While an explanation is given above on examples in 

which the various methods of dec is ion -making processing 
implemented to decide whether or not peaking processing is 
to be executed in the fifth ~ seventeenth embodiments are 
adopted independently of one another, these decision- 

20 making processing methods corresponding to the individual 
embodiments may be combined in actual implementation. 

While an explanation is given above on examples in 
which the present invention is adopted in an electronic 
still camera, it may be adopted in a video camera and an 

25 electronic camera capable of implementing peaking 
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processing and electronic zoom processing as well 
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